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A  product  of  the  Project  on  Vocational  Education 
Models  tor  Linking  Agencies  Serving  the  Handicapped,  this  manual 
describes  various  federal  agencies  apd  national  organizations  pnd  " 
outlines  their  policies  ar^act&vities  ^related  .to  interagency 
agreement?.   (The  above-mentioned  project  is  de.si'gned  *to  help  states 
meet  the  needs  of  students  at  the  secondary,  postsecondary ,  and  adult 
levels  by  examining  thb'se  components  of  interagency  .linkages  that  are 
necessary  to. ensure  accessibility,  and  delivery  of  supportive  seryices 
to  handicapped  people* in  vocational\education. )  Presented  first  are 
brief  descriptions  .of  .the  following*  five  federal  agencies  .cooperating 
irt  the  linkage  project:  the  Office  of  Adult  and  Vocational  Education, 
the  bffice^of  Special  Education,  t*he  Rehabilitation  Services 
Administration,,  the  Office  of  Elementary  find.  Secondary  Education,  and 
,the  National  Institute  of  Education.  Selected  federal  agencies  -are 
alsp described,  including  library  programs,  the  Federal  Interagency 
Committee  on  Education ^^'the  Women'oS,  Educational  Equity  Program,  and 
the  National  Occupational  Information  Coordinating  Committee. 
Outlined  are  the  goals  and  Activities  of. 17  professional  associations 
and  advocacy  groups.  >ppendQt|^  to  the  report  are  descriptions  of  six 
related  projects.  (A  related  status4' report  of  interagency  linkages  at 
the  state  level'and  a  handbook  on* developing  effective  'linking 
strategies  are  available,  separately— see  note.)  (MN> 
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The  r^eed  for  improved  .interagency  linkages  has  been  expressed  with 
gwwing  frequency,  throughout  our  nation,   increasing  fiscal'  restraints 
and  heightened  awareness  of  the  comprehensive  service <neede  of  handicapped 
persons  provide  a  strong  impetus  for  cooperation.       vivid  demonstration 
of  the  federal  government's  commitment ,to  linking  agenctes  sewing  the 
handicapped  is  seen  in  the  existence  of  this  project.    Al thoughWie  pro- 
ject was  funded  through  the  Office  of  Vocational  and  Adult  Education, 
four  other  agenci-es  contributed  to  the  design  of  the  Request  for  Proposal 
(•RFP)  and  to  the  evaluation  of  contract  proposals*    In  addition,  the 
contract  specified  that  a  representative  from  each  of  these  five  agencies 

*Serve  as  an  ex-officio  member  of  the  project's  advisory  committee.  The 
five  agencies  cooperating  in  designing  and  advisirjg  this  project  were  as 

*  follows:*"       '  * 


.    •  1.    Bureau  of 'Occupational  and  Adult  Education,  U.S.  Office 
of  Education;    ;  *  „ 

*  ■  <? 

2i    Bureau  of  Education, for  the"  Handicapped,  U.S.  Office 'of 
^  Education;      ^  '  *       .  * 

.  3.    Guidance  and  Counseling  Branch,  Office  of  •'Elementary  and 
-  .    .     Secondary  Education,  DivisiQn^of  State  Educational  V\ssis- 
^  stance,  U.S.  Office  of  Education; 

</4.^  Rehabilitation  Services  Administration,;U.'S.-  Office  of 
Human  Development  Services;  ""and        ^  * 

5.  ^Vocational  Education  Study/  NatiojiaV  Institute  of  Education. 

With  the  fo'cmajfion  'of  the^  U-.S    Department  'of  Education,  several  of 
the  above  "'agencies,  have  been  reorganized  andXarle  called  by -different 
titles.    The  1  ist1  below  refl  ects  the  current  status  oY'the  respective 
agencies  under* -the  new  flepartment:  '  v*  »  \  \ 

1.  Office  of  Vo^^tional  and  Adul tV^dlication    j  j ^  • 

2.  -  Office- of  Sp§cial  'Education'and  Rehabilitative  Services 


-  Office  of  Spiecial^  Education  ' 
,  -  Rehabilitation  Services'  Administration  . 

3.  Office  of  E^em.en t a ryt  and  Secondary  Education' 

\    -  Guidance' and  -Counseling  Branch    .      7"  - 

*     *  «  *  * 

4.  #  Office°of  Educational-  Research  and  Improvement 

-  National  Institute  of. .Education       •  * 


%  The  goal  of  this  project  is  to  develop  and  disseminate  information 
'     about  linkage  activities  nationwide.    A  Series  of  three  prodlicts  has 

*  been  developed  outlining  federal,  state,  4nd  local  cooperative  efforts.  ^ 
Status  Report  of  Interagency  Linkages  at  the  State  Levef  and  -Handbook  'on 

*    Developing  Effective  Linka'ge  Strat£gi es  ^are  the  companion  document  to  ( 
thi s  manual .  • 

*  The  purpose  of  this  manual  is  to 'describe  various  federal  agencies 
and  national  organizations  and  to  outline  their  policies  and  activities 
related „ to- interagency  agreements.  Since  this  manual  is  part  of  a  series, 
its  scope  is  purposefully-narrow.  It  illustrates  the  federal  agencies1 
leadership  initiatives  in  establishing  cooperation.  int addition,  the 
'agreements  which  can  be  found  in  the  appendices  .can  serve  as.mocieTs  for 
writing  state  and  -Jl'ocaJ  interagency  agreements v   The  manual^  is  intended 

-    to  be  used  as  a  reference,  rather  than' as  a  comprehensi ve  description  of.^ 

» 

'  •  'linkage  practices  and  procedures.  ^  ' 

Information  for  this'maftual  was  gained  through  a  site  visit  during 
.November,  1979,  to  the  five  federal  agencies  identified  ajtove.  Project 
*•  staff  members  interviewed  agency  representatives  to  obtain  information 

«on  the  roles  and  responsi bil'ities  of  the  federal  agencies  and  their 
'    relationships  to 'the  states ^  Subsequent  letters  and  calls  to  the  project' 

*  liaison  personnel  in  each  o.f  these  agencies  have  hel.ped  toe  update 'the 
reports  in  this  document.  .  0 

Reorganization  of  the  U.S.  Office  of  Education?  has  resulted  in 
changes  that  were  not  finalized  at  this  writing.    Readers  are  encouraged 
to  check  with  U.S.  Department  of  Education  personnel^ for  current  infor- 
mation about  .a  particular  office  or  dij^on.    Addresses  and  telephone 
numbers  for 'the  agencies  and  organizations  described  have  been  included 
to  aid  the  reader.  C .  ° 


SECTION  II 


A  BRIEF  DESCRIPTION  .OF  THE  FIVE  FEDERAL  AGENCIES 
COOPERATING  {N  THE  LINKAGE  PROJECT 


A.  Office  of  Vocational  and  Adult  Education  j 

*  '  V 

B.  \ Office  of  Special  Education 

C.  .Rehabilitation  Services  Administration 

D.  Office  of  Elementary  and  Secondary.  Educat-ion, 
.  Guidance  and  Counseling  Branch 

-  « 

E.  National  Institute  of  Education 


OFFICE  OF  VOCATIONAL  AND  ADULT  EDUCATION 
\ 

.   The  Office  of  Vocational  and  Adult  Education  in  the  U.S.  Department 
of  Education  is- responsible  for  the  administration  of  the  Vocational 
Education  Act  of  1963  as  revised  by  the  Edacation  An^pdments  of  1976 
(P.L,  94-482).  'It  also  has  certain  responsibilities  relating  to  t\)e 
Comprehensive  Employment  a^d  Training -Acts;  vocational,  technical  and  • 
occupational  training 'in -community  and  junior  colleges;  and  the  Adult 
Education  Acjt  of  1974. 

To  carry  out  the^e  administrative  responsibilities,  the  Office  of 
Vocational  and  fatal t  Education  is  subdivided  into  two  major  off ices . 
These  offices  are  further  subdivided  by  areas.  *  ^ 

1.    Office  of  Education  and  Employment 

-  'Occupational,  Specialties  Staff* 

•  .  v 

-  Office  of  Special  Programs 

-  Division  of  State  Vocational  Programs 

p  -  Division  of  National  and  Vocational  Programs 

*  2.    Office  of  Adult  Education     *   .  %  ' 

^       -^Division  o,f  Adult*  Learning 

-  Division  of  Development  and  Dissemination     *  , 

r 

*    Title  II  of  the  Education  Amendments  of  1976  requires  that  10%  of 
the  basic  state  grant  funds  be  spent  for  needed  special  services  and 
*  programs.    These  special  services  and  programs  are'to'cover  the  excesrs 
costs  of  program  services  requirecLfor  handicapped  students  over  those 

;equired  in  providing  vocational  education  to  regular  students.  These 
unds  mil s t-  be* matched  with  state  or  local  funds. 
The  Act  requires  that  the.  state  provide  coordination  of  vocational 
edujy&tion  with  the  Empftiyment  Service, .with  State  agehlcii^rerponsibl e  ; 
fSf^the  education  of  the  handicapped,  with  CETA,  and  with  other  rela-ted 
'agenci.es,  organizations,  and  institutions.    If  appropriate,  interstate 
arrangements  can  be  worked  put  for  projects,  sych  as  teacher  training,/* 
or  for  programs  in  cases  where  state  boundaries  are  an^  official  barrier 
to  comprehensive  planning  in  an  employment  area  which  extends  into  two 
or  more  states.  *  *   4  * 
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Because  of  limited  funds,-  resources,  and  qualified. staff,  t^e;most^ 
economic  and  efficient  means  of  helping  handicapped  people  is  through* 
cooperative  efforts  of  all  Agencies  which  have'an  interest,  impact  and 
focus  on  special  needs  individual sv    On  May  22,  1978,  the  Bureau  of  \ 
Occupational  and  Adult  Education  and  the  E^ureaaof  Education  for  *the 
Handicapped  issued^  a  position  statement,  "Appropriate  Comprehensive  Voca- 
tional Education  for  All  Handicappe.d  Persons".    The  stated  position  is 
that  appropriate  comprehensive  vocational  education  will  be  available  ^ 
and  accessible  to  eyery  handicapped  person.    The  goal  of  this  formal'       t  . 
agreement  was  to  link  the  efforts  of  =the  two  Bureaus*in  a  unified  approach, 
to  serving  handicapped  people..  The  entire  text  of  this  position  state-  \ 
ment  can  T)e  found^n  Appendix  A.       '  ^  * 

Within  the  Office  of  Vocational  -and  Adult  Education, there  are  several 

0 

areas  where  1  inkages^are  required  or  can  be  encouraged.  -In  the  Division 
of  State  Vocational  Program  Operations,  each  statevis  required  to  provide 
assurance  in  its  Five  Year  Plan  that  it  will  coordinate  programs*  with  the 
requirments  of  Public  La^  94-142;  Education  of  al 1*  Handicapped  Children 
Act  of  1  975r  the  Office  of  Special  Education  is  invited  to.  review  the., 
documents  from  the  states,    In  addition,  each  state  is  required  to  o       *  ; 
include  a  pers'on  on  its  State  Advisory  Council  who  is  experienced  in  the 
rreeds  of  handicapped  peppl.e. 

The  Office  of  Vocational  and  Adult  Education  administers  the  Voca- 
tional Education  Act  *of  1963  as  amended  by  the"  Vocational  Amendments  of 
1976.    The /division  of  Vocational  ancTTechnical  Education  awards  grants 
to  th'e  stares*  upon  approval  of  a  state  plan,  for  programs  cff  vocational  >s 
education  and  part-time  employment  for  those  who  need  financial  assis- 
tance in  their  vocational  preparation.  . 

Programs  authorized  under  the  Adul t  Education  \ct  of  1974  are  admini- 
^^ed^by^ttoe^Bw  fimrts*  art*  &mrtfi&~VF^t&t€$^ 

to  aid  in  eliminating  functional  illiteracy  am6ng  adults  through  expanded^ 
.educational  opportunities.  Jp 

The  Division  of  Research  and  Demonstration  administers  the  vrca- 

tional' research  program  under  the  Vocational  Amendments  of  1976.  Contracts 

are  awarded  for  projects  of  national  significance  relating  to  the 'Voca- 
ls* 

tional  education  of  handicappecT persons . 

........      .  \ 
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Although  not  many  .fopnaVi  inkag^s  have  been  maxle  between  the  Office 

of  Vocational  a^nd  AduK  Education  and  other  pfpices,.  much  informalVtooper- 

ati%n  occurs.    The  five  offices  previously  mentioned  wfticfv  served  as'  a 

.  t  . 
•team  to  provide  input,  on  RFP-79-4"9,  "Vocational  "Education  Models  for 

.Linkip^f  Agencies  Serving  the  Handicapped,"  are  .an % example . 

Many  additional,  irvfogmal^  1  inkages  among  the  Office  of  Vocational  and 

Adult  Education  , staff  and*  other- federal  agencies  exi^t.^  Persons^fr^pi 

education  and  training  agencies,  special  interest  groups,  business/ 

industrial /tommunity  groups^  instituipns  workingcwith  court  adjudicated 

offenders  and  advocacy  cknd. i^ofesSTtfnal  organizations  have*  informal 

contact  with  the  Office  ofvtocational  and  Adu'l^  Education  to  help  serve 

handicapped  people 


.  '        CONTACT  .  , 

J  —Office  of  Vocational  ^and  Adult  Education 

Division  of ^ State  Vocational  Programs 
ILS.  Department  of  Education* 

'ROB    3  •  /;v 

7th  and.D  Streets,  S.W. 
-       Washington,  D.C.  20202 
.   (202)  245-0636-^  * 


r 


'fit^  OFFICE  OF  SPECML  EDUCATION 


/  - 


,:"       .The  Office^of  Special  Cducatiort  is  one  unit  of  the  U.S.  Department 
of  Education's  Office  of  Special  Education, and,  Rehabilitative  Services, 
-It  . has  asjone  of  its  primar/' rales  the  development  and  implementation 
of  educational  pol  icy  .to%*ful  fil  1  the  mafidBtes  of  Part  B, ,  Education  of  4 
'  the  Handicapped  Act  (P.l.  91-230)' as  amended  by  P^.L.  93-380  #d  the-  . 

EducatioVof  All  Handicapped  .Children  Act  of  1.975  (.P.J^  94-142).  This 
;  role  is  carried  out  in  the  following  ways:  • 

1.    development -tff  agreements  with  other  federal  agencies 
.    -  in  order  to  provide  comprehensive  and  timely  services 

*to  handicapped  persons  (see  Appendix       for  an  example  • 
of  such  agreements);       *  *  -  • 


divided  into  the'fol lofting  units :w        "  1 

1.  Gifted  and  Talented  Education, 

2.  "Division  of  Innovation-,  and  Development 

3.  Division  of  .Personnel  Preparation 

4.  Division  of  Media  Services  -  ^ 

Captioned  Films' and  Telecommunications  Branch 
Resources 


5V   Division  of  Assistance  ,to  the  States  * 

^      -  State  Policy  and  Administrative  Review  Branch  J 

-  Field  Services  Branch 

-  Program  Support  Branch 


I..-  formulation. of  regulations  tp< impl emeat  the  laws,  such 
0   .    '     as-P'.L^  94-14?,  which  are  within  its  jurisdiction; 

A    3.:   devel-opma'nd  and  execution  .of  plans  to  provide  personnel  ' 
trainihg  programs  such. as  the  Leadership  Training  Ins.ti- , 
'J        ft  tute,, which  is  described  in.  Appendix  C; 

4.    development  and  execution  of  methods  to  fund'timely  , 
^researAj  such  as  the  Education  of  the  Handicapped 
Policy  Project,  described  in  Appendix  D'\ 

few '       *   K  * 

t  5-.    provis-ion  of  financial  and/ techriical  assistance  to 

-    states  to  fulfill  their-obligationsnrnder  thej-aw;  and  - 

6.    nionjtdr-i  ng-compl iance.  \ 
A-      v  The  organization  of  OSE  reflects  the  objectives  listed  above.    It  is' 


Office  of  Special  Education  an 
Rehabilitative  Services 
U.S.  Department  of  Education 
Room  4*030  Donohoe 
4Q0  Maryland  Avenue,  S.W. 
Washington,  D.C.  Y0202 
{202)  472-3740 


REHABILITATION  SERVICES  ADMINISTRATION 

As  a  result' of  the  reorganization  of  education  at  the  federal  level, 
the  Rehabilitation  Service^  Administration  is  located  in^the  Office  of 
Special  Education  and  Rehabilitative  Services.    The  Rehabilitation 
Services  Administration  (RSA)  is  responsible  for  administering  the 
Rehabilitation*  Act  of  1973  as  amended  (P.L.  93-112  and  P.L.  93-156)  as 
well  as  other  related  federal  legislation.    The  mission  of  RSTA  through 
its  agencies  across  the  nation  is  to  provide  services  to  handicapped 
persons  to  help  them  become  employable.    On  the  federal  level,  RSA  works 
to  achieve  this  goal/by  developing  and  approving  state  plans;  monitoring 
appropriate  uses  of  federal  funds;  establishing  policies,  interpreting 
federal  regulations;  and  providing,  national  leadership  in  the  field  of- 
rehabilitation.  #  •  • 

Essentially,  the  state- federal- rehabil  itation  program  is* financed 
with  80%  federal  and  20%  state  funds.  ^A^ormiifa  based  upon  need  as  it  ' 
relates  to  the  population  and  per-capita  income  of  the  state  determines 
the  amount  of^funding  given.    States  can  also  obtain  monies  for  training 
programs  and  receive  grants  and  contracts  to  extend  an£lf improve  services 
to  handicapped  individuals.    Serving  the  severely  handicapped  is  the 
first  priority  of  vocational  rehabilitation. 

The  Rehabilitation  Act  of  1973  requires  states  to  provide  assur- 
ances in  their  state  plans  that  cooperative  agreements  a>re  being  developed 
with  other  state  andsfederal  agencies.    RSA  prov.ides  leadership  in 
establishing  cooperation  through  disseminating  information  and  guidelines 
such  as  those  illustrated- in  the  memorandum  of  understanding  seen  in 
Appendix  E.   The  concept  of  the  "first  dollar"  provision,  in' the  Act 
rgqufres  the  vocational  rehabilitation  agency  to  make  use  of  existing* 
resources  ^before  using  its  own  funds  for  servic.es.    This  plaGes  a  great 
deal  of  emphasis  on  the  importance  of <devel oping  effective  cooperative 

agreements.  „ 

*  *» 

*****  ' 
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^CONTACT: 

'Office  of  Special  Education  and 

*  Rehabilitative  Services 

Rehabilitation  Services  Administration 

O.S.  Department  of  Education 

Room '3024  Switzer  Building 

3rd  and'D  Streets,  S.W. 

Washington,  D.C.    20202  '  ' 

(202)  245-0925  • 


ERIC 


OFFICE  OF  ELEMENTARY  AND  SEC0J4DARY  EDUCATION,  GUIDANCE  iANT)  COUNSELING 

The  Guidahc'e  and  Counseling  Branch  was  established  July  2,  1977, 
arufnow  is  under  the  Division  of  State  Education  Assistance  in  the  Offiqe 
of  Elementary  and  Secondary  Education.    This  Branch  has  a  responsibility 
for:  *  .  t 

1.  carrying  out  the  provisions  of  Title  III,  Part  D,;of 
Public  Law  94-482  ^d  Title,  IV,  Part  D,  of  Public  Law  - 
95-56.1  making  gr|nts  to  spates  for  (a)  state  leader- 
ship-and  supervisory  services  in. guidance,  counseling,^  • 

^    .s*,and  testing;  and  (b)  comprehensive  guidance,  counseling,  . 
c     and  testing  programs  in  elementary  and  secondary  edu-  f 
 cation;  ~  

2.  providing  information  regarding  guidance  and  counseling 
*   .     \      a^proT&sVion,  guidance  and  counseling  activities  of 

the  federal  government/"  and  to  the  extent  practicable, 
activities  of  state  an<f  local  programs  of  guidance  and 
*  counseling;  and  -  ^ 

^.    advising  the  Secretary  on%0.ordinating  guidance  and 

counsefing  activities  included  in  all  programs  which  he 
or  she  is  authorized  to* -carry  out  and,  to  the  extent  he 
or  she  deems  practicable,  how  such  activities  may  be  ^ 
•    coordinated  with  o\her  programs  of  the  federal  government 
and  state  and  local  guidance  counseling  programs. 

4 

'     Funds  were  rescinded  for  fiscal  year  1980, "and  the  fiscal  year  1981 

•  6udget  made  no  provision  for  proems .    However,  an  extensive  network  of 
.informal  linkages  is  in"  place  among  the  members  of  the' Guidance  and 
Counsefing  Branch  and' personnel  of' other  office's  and  divisions  in  the  "  . 

•  Department  of  Education.  .Linkages  with  such  organizations  as  the  • 
National  Oceupationa.1  Information  Coordinating  Committed  are  maintained 
through  advisory  committee  participation.  ^ 

I       .  " 

CONTACT:  > 

Office  of  Elementary  and  Secondary 
'  ■  -'Education  -  1         \  ^ 

Guidance  and  Counseling  Branch 
Division  of-SJLate  Educational  Assistance  •  , 

U.S.  -Department  of  Education 
'   *~  Room  3010,  ROB  3 

.  <  400  Maryland*  Avenue,  S.W. 

Washington,  D.C.  20202 
(202 T  472-1357 
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NATIONAL  INSTITUTE-  OF  EDUCATION 


t      The  National  Institute  of  Education  (NIE)  was  created  by  Congress 
in  1972  as- the  primary  federal  agency  HFor  educational  research  and  - 

S  r 

development.    The  promotion  of  equity  and  the  improvement  of  educational 

practices  are  the  purposes^  NlE.    Helping  individuals  realize  their 

full  potential  through  educar\pn,  regardl ess  of  race,  sex,  age,  economic 

status,  efhnip\origin,'on  handicapping^  condition  is  the  goal  of  NIE 

research  an(d  dissemination  activities.    To  achive  its  mission,  NIE  *has  . 

organized  its  work  around  three  broad  program  areas 
*.  •  <  / 

1.    Teaching  and  Learning;  „ 

 — Educational  PoWcy-  and  Organization;  and 

*  * 
3.    Dissemination  "and  Improvement  of  Practice*. 

The  majority  of  NI E*1  s  funds  go  to  the  support  of.  long-term  research 
and  development  programs.    Remaining  funds  support  new  activities  which 
contribute  to  the  NIE  goals.  ^Grants  competitions  are  announced  in  the 
Federal  Register  and  requests  for  .proposal s  for- specific  contracts  are 
announced  in  the  Commence  Business  'daily.    In  addition  NIE  accepts 
yhsdlicited  proposals. 

'Interagency  collaboration  among  decision-  makers  is-emphasized  to  ' 
serve  the  diverse  needs  of  educational  practitioners.    For  example,  the 
Dissemination  and  Improvement 'of  Practice  Unit  (DIP)  in  the  NIE  Regional 
Program  Unit,  supports  the  following  goals:  >       ✓  - 

1,    pieeting  immediate  needs  of  local  practitioners; 
'2.    facilitating  person-to-person  assistance  in  problem  solving; 

3.  developing  local  Capability  for  access  to  Research  and 

Development' resources;  ^  .,a. 

*  *  . 

4,  fostering  incentives  for  utilizing  Research  and  Development 
products  fer*  improving  practice^nd  increasing^equity;  and 

-  ^5,    promoting  col laborative  ^relationships  among  diverse  edu- 
cational agencies. 

-Organizations  and  groups  served  by  DIP'a  Regional  Program  include: 

1.    Regional  Educational  Laboratories  and  Research  and  Develop- 
ment Centers;" '  * 
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••  ••  : ,- 

state  departments  of  education  (individually  and  in  ^ 

consortia);  *  4  ' 

**  .*..-* 

professional  education  associations;  -  > 

intermediate  service  agencies;  and  - 
local  education  agencies.  c  -        "  ' 

Snaring  research  information  is  emphasized  by  the  NIE.  '  Special 
Purpose  Grants  are  awarded  to  solve  specific  dissemination  problems 
su6h\as\  planning,  evaluation,  or  training.  /SuppoK  is  also  provided  to' 
the -State  Dissemination  Program.    One. type  of  support  is  the  State 
Dissemination  Leadership  Project  .which  encourages  the  Sharing  »of  infor- 
mation artiong  state-level  policy  makers,  dissemination  representatives,, 
and  NIE  staff.    The  Research  and  Development  Exchange  provides  a  federal 
initiative  to- encourage- closer  interaction  'between  the  worlds  of  edu- 
cational '  research  #and  school  practice.        *   .  S00*  £ 

These  and  other  programs  within  the  DIP  Unit  provide  a  broad  range 
of  interagency  linkage  opportiini ties  through  which. the  needs  of  Jiaridi-  ~" 
capped  individuals -can  b^.  addressed.    However,  the  DIP  Unit  is  only. one 


of  three  program  areas  whvclTofTer  possibilities  for  cooperation.  Botft^ 
the  Teaching  ^nd  Learning  Program -and  -the  Educational^  Pol  icy  and  Organi^ 
zation  Program  are  valuable  resources.  \ 


CONTACT:*         4°*  ' 
National  Institute  of  Education^ 
U.S.  Department  of  Education 
J2Q0  Nineteenth  Street,  Room  7120 
Washington/  D.C.  '20208 
254-6070  .    .  -  " 


***** 

\ 


\ 


SECTION  III 

\ 


DESCRIPTIONS  OF  SELECTED  FEDERAL  AGENCIES 


Introduction  1 
,  Library'  Programs 


federal  Interagency  Committee  on  Education  * 

/  .  '  '         •  , 

Women's  EducationaVEqui ty  Program 

National'  Occupational  Information  Coordinating 
Committee  v  . 


INTRODUCTION 


Information  for  this  section  was  gathered  during  on-stte  visits  in 
Washington,  D.C.    The  agencies  described  were  suggested  for  inclusion  by 
representatives  of  the<five  federal  agencies  cooperating  in -the  project. 
They  are<  examples  of  agencies  which  have  the  potential  'to- form  linkage 
agreements .  * 

*  ♦ 

.LIBRARY  PROGRAMS 


Ttte  Office  of  Libraries  and  Learning  Technologies  is  directed  by  the. 
Assistant  Secretary  for  Educational  Research  and  Improvement.    Of  the 
Office's  four  Branches,— two-are  especially  relevant  to  individuals 
interested  in  linking  agencies  serving  the  handicapped.    These  fene: 

;1.    the- State  and  Public  Library  Services  Branch;  and 
2.    the  School  Media'*Res6urces  Branch.  * 


-  The  State  and  Public  Library  Services  Branch  administers  formula 
grants  and  monitors  state  and*  public  library  plans.    Regulations  governing 
state  and  public  library  services  define  as  handicapped  those  persons 
Who  are  unable  to  read  conventional 'books^due  to  physical  -impairments, 
visual1  impairments,  dyslexia,  or  other  disabilities.    State  and  public 
libraries  are  obligated  to  provide  such  services  as 'Braille  or  Talking 
Books  to  blind  and  physically  hlfidicapped  readers.  v 

-In  addition,  special  programs  are  available  at  certain  state  and 
public  libraries.    Signed  s.tory  hours,  Jxibl iotherapy  for  emotionally 
disturbed  children,  training  for  retarded  youngsters-  in  the  use  of 
reference^mate^nal  s,  and  outreach  services  to  persons  in  various  kinds 
of  treatment  settings  are  exampfes  of  sach  programs.    Such  states  also 
ha\o  a  special-wave  radio  reading  service.    The  machine  needed  to  listen 
to  the^broadcasts'Ts  free  to  blind  or  physically  handicapped  persons 
through  their  state  library!  *  * 

.  Although  there  are 'presently  rto  federal  directives  regarding  linking 
state  and  public  library  services  to  those  offered  by  other  agencies,, 


many  informal;  links  are -in  effect  in  certain  statesv    In  addition,  each 
♦state  library  is  required  to  havean  advisory  council;  representation  from 
the  handicapped^  community  on  the,  council  is  mandatory. 

'  v  ' .-  ,    •' '  .    ..     ..  .-/  .  ' 

,  CONTACT:  «  \  . 

°  Office  of  Libraries  and  Learning 

Technologies  a  /  " 

"States "and  Public  Library  Services  „  » 

Branch     *  v 
U.-S.  Department  of  .Education  .  ,  * 
,  ROB  3,  Room  3319   -  '  ' .    1  ' 

400  Maryland  "Avenue,  S.W. 
Washington,* D.C.  20202 

(202)  472-5150      4  -       m        <  ,  ° 


The  second  Branch  listed  above,  School  MediS  Resources,  administers 
E.S.E.A.  Title  IV-B  programs  which  provide  sjchool  media  resource  funds! 
These  funds  are  distributed  to  each  slate's  department  of  publ  ic^  instruc- 
tion  according  to #a  standard- formul a.    The  funds  are  to  be  used  by  local 


educational  agencies  for  the  acquisi tion- of  school  library  resources  "and  " 
oth^r  materials  for  use  by  students  and  teachers  in  el ementary  and 
secondary  schools,  *  Each" local  education  agency  roust  demonstrate  that 
appropriate  procedures  have  been  us.ed  when  planning  allocation  .of  these 
funds.  \  In  addition,  periodic  consultations  with  teachers ,1  i brands,* 
and  other  professionals  within  ^the  school  must  be  conducted  to.  coordinate 
the  selection  of  equipment  and  materials  with  the'  instructional  program. 
Thus,  some  -such  funds  might  be^spent  on  vocationally^related  reading^ 
material  for'  handicapped  Students,  if  the  variaus^irofessionals  in  a 
school  agreed  6r\  the  importance  of-acquiring  such'materials .    /  / 


CONTACT: 

'  Office  of  libraries  and  Learning 

v      Technologies        *  4 

School (  Media  Resources,  Branch 
U.S.  Department 'of  Education 
ROB  3,  Room  3600      "  ^ 
*.        L  400  Maryland  Avenue,  S.W-  - 

„    '  Washington,  D.-C.  20202 
'    r:  (202)  245-24^8' 


FEDERAL  -INTERAGENCY  COMMITTEE  ON  EDUCATION 


The  Federal  Interagency  Committee  on  Education  (FICE), was  established 

by  presidential  .executive  orcler  in  1964  to  facilitate  coordination  "of  edu- 

cation  activities,  of  federal  agencies.    It  was  given  a  statutory  authority 

in. -the  Department^  of  Education  Organization  AcJ  inj978  (P.L.  96-88., 

Section  214^.    Under  the  law,  FICEf  assists  the?1  Secretary ;  of^Education  (who  , 

is  designated  as  Chair)  in  assuring  effective  cogrdi nation  of  fe,deral 

•  "*  .»    *  *      '        * . .  ^ 

programs,  policies,  and  administrative  practi£e§.  *  \  * 

The  Committee  is  composed  of'seni'or  pojicy-fnaking  officials  from 
federal  agencies,  commissions ,  and,  boards  sel^ected'by  the  President.  * 
Agencies  represented  .include  the  Office  of  'Management  and  Budget^  Council 
of  Economic  Advisers,  bftice  of  Science  and  Technology*  Policy,  and 
Domestic  Policy  Staff  as  stipulated  by^the^krfvT*  Representatives  of.more 
than  30  'federal  departments  and  agencies  were  active  under  the  Executive 
order,  and  it  is^expected  that  the  President  will  appoint  a  similar  array, 
under  the  new  authority/  .  ,  * 

•         Jhe  law  prescribes  at  T e a s-t  two  meetings  a  yectr,  although  FICE  ha s 
previously 'met  mSnt+ily-.    The  purpdsei)f  £hese  meetings  has  Veen  to  exchange 
information*,  resolve' common  problems,  reinforce  mutual  policies,  receive 
-briefings  on  major  issues, -review  recommendations  of  subcommittees  I  *and 
deve.lop  a  coherent  approach  to  federal  education  programs.         '  %  * 

Subcommittees  ancl  other  working  groups  are  appointed  as  needed  by 
the  FICE  Chair. €o  focus  on  particular*  areas  of  interest  and  ^concern.  'These 
provide  reports  and  recommendations -to  the  (pQmmittee..  A  FICE  staff,  . 
headed  by  an  Executive -Director  and  attached  t&  the*  Office  of  the  Deputy  * 
Under  Secretary  fo'r  Interagency  Affairs,  provides  administrative  and, 
other  support  to  the  Committee.  .   *  -  , 

fICE  is  charged  by/ the 'statute  with  these  responsibilities  :%  ^ 

1.  consistent  administration,  and  development  of  pol  icies  and 
practices  among  federal  .agencies  in  the  .Gondutto  of  related^  / 
programs;  #  .  *  %      '  r '  " 

2.  full  and  effective  communication  amgng  .federal  agencies'  ' 
to  avoid  unnecessary  duplication  of  Activities  and  :rep%  ' -T  < 

,titive  collection  of  data;  *S  ,  r  \\;  • 
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3.  "full  'and  effective  coopera-tion  with  tRe  S6cn|$;ary  on  such 

'  studies  and  analyses  as' are  necessary  to  carry  out  the  pur* 
9     p'oses  *of  the  Act;  . 

4.  coordination  of  related  programs  Xo  assure  that  recipients 
of  federal,  assistance  are  efficiently  and  responsively 
served*;  and  *  * 

s5.    full  and  effective  involvement  and  participation  o'f  students 
*ancl  parents  in  federal  education  programs/  * 


CONTACT: 

Federal -Interagency  Committee  on 
..  Education        .  . 
U.S.  Departm'ent^of  Education 
330  C  Street,  S.W.^Room  4044 
v  Washington,  D.C.    20201  . 

(202)  245-0425  * 


WOMENsJS  EDUCATIONAL  EQUITY  ACT  PROGRAM    >        •  -  . 

t  Title  IK,  Part  C/  of  the  Education  Amendments  of  1 978  reauthorized  . 

\fte  Women1 s  Educational  Equity  Act  Program  (WEEAP).    The  program  provides 
financial  assistance  to  ^n^ble  educational  agencies  arid  Institutions  to*  ' 
meet  the  requirements  of  TiVle  fX  pT  the  Education  Amendments  of  19?2. 
Another  goal  is  to  improve  women's  equity  in  education  by  funding  projects 

fOf  gefieral  significance  .to : 

l\  develop  and'  evaluate  curricula  and  materials; 

'2.  develop  model  insWvice  and  preservice  programs; 

3.  -do  research;  -    .  -  v 

'4.  improve  guidance  aad  counseling  activities^; 

5*.  increase  opportunities  for  adult Women;  and  • 

6.    expand  and  improve  programs  in  vocational,  career,  , 
physical ,  and  administration  education. 

*  -  *** 

Activities  related  to  handicapped  women  initiated  by  this  program 

included  funding  a  project  to  determine  the  needs  of  handicapped  girls 

arid  women  through  a  review  of  the  literature  and  through  personal  inters 

views.    WEEAP  is  also- writing"  new  regul atiojnt&:  wh-fcih^identi fy  handicapped 

women  as  a  priority  area  for 'study.  %U 
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•    Since  this  is  a  new  program,  possibil ities  'for  formal  linkage 
agreements  have  not  been  fully  studied;  however,  program  personnel  ■ 
provide  input  to  other  offices.    Ideas 'for  future /activities  and  feed- 
back on  current  projects  are  gained  fron>  many  sectors  through  the 
legally-mandated  National  Advisory  Council  on  Women's -Educational  3  , 
Programs.         .  *  < 


C0NTACT\       _  '  . 

Women! s  Educational  Equity  Act  Program 
.1100  Donoo&e 
400  Maryland  ^Avenue,  S.W. 
Washington,  D.C.    20202  •  ^ 

(202)  245-2181 


NATIONAL  OCCUPATIONAL  INFORMATION  COORDINATING  COMMITTEE 


Over  the  last  fifteen  years  there  has'  been  a  growing  awareness  of  the 

>  i  , 

need  fori'  a"  formal  and  standardized  system  for  the  collection,,  analysis,  ^ 
a  nd^diFsemi  nation!  of  occupational  -ixi/ormation.    However,  a,  detailed \y 
explanation  of  the  structure  and  consent  of  an  occupational  information 
system  has  been  lacking..  To  fill  thi\s  need,  Congress  ^tafcflished  thq  ^ 
National  Occupational  Information  Coordinating  Committee  (NOICC)  and 
State  Occupational  Information  CtfOJ^i naming  Commi'ttee^SSOICCsh  which 
ajre  charged  with  the  responsibility  of  providing  leadership  in  the 
implementation  "and. use  of  ah  occupational, \information  system. 

The  establishment  of  the  NOICC  was  mandated  ^by  the  Education 
Amendments  of  1976,  P.L.>94-482,  T\tle  II,  y^catlonaj •  Education, 'Section 
161(b)(1).    This  legislation  call^fSfc  NOICC  ^o:  \  / 

1.  improve  coord  i rra L itTfTbetween ,  arTd  comrrtunication-  among ^ 
occupational  data  producers  and  occupational  data  users;*,  « 

2.  develop  and  implement  an  occupational'  information  jystem^ 

to  meet  tfhe  common  occupational  *  information  needs  ^f  ' 
<  vocational  education  programs  and  employment  and  train- 
jjigjipogra^s0  at  the  national  state  and  lopal^  levels,^-  ; 
which  system  shall  include  data  on  occupational  clemari» 
and  supply^basea-on^niform  definitions,  standardized 
estimating  procedures,  and  standardized  occupational, 
classifications;  '         ,  * '*  • 
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charged 
4 


^assist  State  Occupational  Information  Coordinating  Committees 
established  by  eaCh  state  receiving  assistance  under  thi; 
legislation  and  under  the  Comprehensive  Employment  and 
^  Training  Act  (CETA)  of  .1973.  m 

As  a  result  of  the  CETA  Amendments-,  NOICC  arid  the  SOICCs  no^ 'are 


id}  wi 


th  a  fourth  mandate": 


/ 
t 


to  give  special  attention- to  the. labor  market  information^ 
.  needs  of  youth  and  to  the  delivery  of  career  information 
€or  career  exploration,  decision-making  and  job -searcn 
purposes.  "  #  / 

By-law,  four-  Federal  agencies  cooperated  in  the  establishment  of 
the  NOICC:         ,  '  -  *  .    -  '  / 


1.    Office  of  Education,  Department  of  Health",  Education 
and  Welfare  (HEW)*  "  /  ' 

2*   NationaT  Center  fojr-  Educational  Statistics,  HEW;  f 

3.    EmpHo)gnent  antf  Training  A4mini strati  on,  Department! 

of  Labor  (pOL)?-a*d  /         -  I  *  '  , 

•4.    the  Bureau  of  Labor  Statistics, 4D0L.  / 

Although  Jthe  operating. heads  of  these  four  agencies  are  tl^fe  .statutory 

/ 

members  of  NOICC,  their  respective  designees  compri.se  a  Technical 

j  ^  *    I  * 

Steering  Group.    These  members  have  authority  over  the"  po/Ticy,,-  operating 

andv  funding  decisions  of  the°  NfelCC.  Jn  addition,  the  Rehabilitation 

Service's  Agency  of  HEW  participates  as  a  rioii-voting  representative  on 

the  steeHng'-group.        ^  ,  /  • 

ThlWIOICC  is  headed  by  an  Executive"  Director  Who  'i$  responsible  for 
poltcy  formulation  and  overall  management  of  programs,  and  staff.  To 
carry  out  the  Congressional  mandates/ NOICC  is  divided/into  two  units, 
each  headed  by  a  coordi nator .  "'One  fs  responsible  for  maintaining  the 
NOICC's  relationships  with  the  SOICCs  and  for  SOICp  training;  the  other 
coordinator  is  responsible  for  the  design,  developnvenjt  and  implementation 
£f  a  comprenhensive  Occupational  Information  System. 

With-respect  to  the  SOICCs,  a  somewhat  analogous  structure, exists 
There  are  four  statutory  members- ofthe  SOICC:  &i 

1,  the  state  board  administering  vocational  education; 

2,  the  state  Employment  Security  Agency;  \ 
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the  state  Employment  and  Training  Council  (formerly, 
referred  to  as  the  state  MarvpoWer  Services  founcil ) ;  and, 


0     4.    the  state  agency  administering  the  vocational  reha-,  x 

\  bil  i  tat  ion  program.  v  •  » 

Al though  these  ar,e  the  t>nly  agencies  that  may^te  on  $0ICC  fiscal  \ 

matters,,  many  state  Committees,  have  invited  other  agencies  and  organi-      -Vsj-s*  * 

zations  to  participate  in  an  advisory  or  technical  capacity.  ^Each  SOICC 

has  a  chairperson  as  well  as  a  staff  which -is*  hoarded  by  a*S0ItC  Director 

or  Coordinator.  •  *  & 

*  •      t  ' '  s  'w    •  '  v"  *  "' 

CONTACT:  . 
»   _j  National  Occupational  Informat.ion  — - 

Coordinating  Committee'  »  *      '         .  , 

Suite  71*4 

2100  M  StKt&t,  N.W.    ;  '  .  - 

•  -  Washington,"  D.C.    20037         >  -  . 

(202)  -653-5665  ■  .  ' 


SECTION  IV 

» 


PROFESSIONAL  ASSOCIATIONS  AND  ADVOCACY  GROUPS 


Introduction 


,>  B.    National  Association  of  State  Directors 
♦     of  Special  Education^ 

v.  *  „ 

C„    National  Association  "of  State  Directors 
of  Vocational  Educatiojj 

D-.    Council  of  State  Administrators- of  .  •• 
Vocational  Rehabilitation 

E.    American  Personnel  and  Guidance  Association 


F.  American  Coalition  of  Citizens  with 
Disabilities,  Inc. 

G.  Association  for.  Children  with  Learning 
Disabilities  -  . 

H.  Association  for  Retarded  Citizens 

J.    Council  for  Exceptional  Children 

J.    Epilepsy  Foundation  of  America 

K.    National  Association  of  Vocational  Education 
Special  Needs  Personnel 

L.    National  Industries  for  the  Blind 

* 

M.    National'  Netwopk  for  Curriculum 

..Coordination  in  .Vocational  and  Technical 
-  ,  Educa±ibfl  .   .   \  


N.    National  Rehabilitation  Association 

0.    National  Rehabilitation  Counseling  Association 

P.    Presidents  Committee  o/i  Employment  of  the 
Handicapped  % 

Q.    Regional  Resource  Centers 

R\    Resources  Containing  Additional  Listings 


INTRODUCTION  t 

National^ professional  associations  and  organizations  of  citizens  ' 
concerned  .about  handicapped  individuals  are  numerous.    These  associations, 
through  the  number  of  people  tfjey  represent  and  through  their  strong 
commitment  to5 improving  conditions  for  handicapped  persons,  play  an 
important  role  in  shaping  federal,  state,  and  local  policies  and  activi- 
ties,.   Four  of'these  organisations  reflect  the  federal  agencies  partici- 
pating on  the  projects  advisory  committee: 

1.  ^tfational  Association  of  State.  Di rectors  of  Special  Edu-  ^ 
J  cation; 

2.  National  Association  of  State  Directors  of  Vocational  *  *, 
Education; 

* 

3.  Council  of  State  Administrators  of  Vocational  Reha-  " 
.         bili£ation;  and 

4.  American  Personnel  and  Guidance  Association,  '  * 

Other  associations  mentioned  in  this  chapter  are  included  because  of 
the  broad  scope  of  their  concerns  in  relation  to  the.project's  goals. 
These  are  by  no  means  the  only  relevant  organizations,  nor  is  the  project 
staff  implying  any  evaluation  of  the  organizations  not  -  incl  udecL  With 
more  rthan  500  national  .association^  involved  in^afforts  to  improve  handi- 
capped individuals'  opportunities  and  lifestyles*  space  would ;not  permit  * 
evgjk  listing  all  their  names,  and  addresses.  V 

Listed,  below  are  brief  descriptions  of  the^goals  and  activities  of 
several  associations.    Following  descriptions  of  the  four  associations 
most  closely  related  to  the"  project's  advisory  committee,' thq  latter 
♦portion  c?f%this  section  describes  additional  organizations  with  which 
those  interested  in  linkages  might  want  to  communicate.    ,         *•  ■  


NATIONAL  ASSOCIATION  DF  STATE  DIRECTORS  OF  SPECIAL  EDUCATION  (NASDSE) 

The  National  Association  of  State  .Directors  of  Special  'Education  is 
a  nonprofit  association  representing  personnel .  from  state  education 
agencies  who  have  legal  responsibility  for  the  administration  and  super- 
vision of  special  education  programs  *in  pubHq^tTtols. 
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NASDSE  publishes  the  Liaison  Bulletin  26  times  annually  with  infor- 
mation pertinent  to  professionals  in  the  field  of  special  education. 
This  organization  has  also  developed  numerous  products  and  conferences 
^interpreting  Section.  504  of^  the  Rehabilitation  Act  and  Public  Law  94-142„ 
the^ducation  for  All  Handicapped  Children  Act.    Most  prbducts  are  sold 
as  training  packages  for  state  directors  aftd  local  lev$  personnel  ' 
Interested  in* federal  programs  affecting  handicapped  children.  Current 
brochures  are  available  .on  products  developed  through  NASDSE  by  writing^ 
the  address  below. 


CONTACT: 

National  Association  of.  State 

Directors  of  Special  Education 
1201  Sixteenth  Street,  N.W. 
-Washington,  D.C.  20036 
(202)  833-4218 


NATIONAL  ASSOCIATION  OF  STATE  DIRECTORS  OF  VOCATIONAL  EDUCATION  (NASDVE) 

'  '  i 

*  *  * 

Th£  National  Association  of  State  Directorsof  Vocational • Education 
is  concerned  with  the  administration  Qf  vocational  education  and  the 
professional  development  of  state  department  staff.    The  association 
meets  three  times  a  year  to  discuss  issues  fruvocational  education,  and 
to  review -position  papers  developed  by  members'for  publication. 
,  ;     The  Association  has  developed  a  National  Vocational  Educatiorf*  Pro- 
fessional Development  Consortium.    The  consortium  was  established  to 
provide  workshops  throughout" the  country  <jh  topics  related  to*  pro- 
fpssinnal  development. ...   -   


•CONTACT:  *« 

National, Association  of  State 
.Directors  of  Vocational  Education 
,2020  N.  14th  Street 
:  Arlington,  Virginia  22201 
(703)'  522-6121 
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COUNCIL  OF  STATE  ADMINISTRATORS  OF  VOCATIONAL  REHABILITATION  (.CSAVR) 


This  organization  serves  as  a  resource  for  communication  and  cooper- 
ation among  specialists  working  in  ihe  area  of  vocational  rehabil itation 
of  disabled  youth  &rf3*  adults.    It  is  composed  of  the  chief  administrators 
of  the  public  rehabilitation  agencies  for  handicapped  persons  in  the  • 
U.S.  and  territories . yThe  Council  maintains  communication  with  similar 
organizations  in  health,  eciucati on,£wel fare,  and  manpower' fields, ^as  * 
they  are  related  to  vocational  rehabilitation.  J  ->         -  *  < 


CONTACT:  I  "  V 

Council  of  Stat@  Administrators 
of  Vocational  Rehabilitation 
1522  K  Street,  N.W.,  Suite  620  * 
Washington,  DS:.  20005' 

j202)J)38-4634  z  '  .  ' 


AMERICAN  PERSONNEL- AND  GUIDANCE  ASSOCIATIONS  (APGA) 

The  American  Personnel  and  Guidance  Association  has  nearly  40,000 
members  and  is  widely  regarded  as  the  major  professional  organization*  fpr 
counselors.    It  is  a  scientific  and ^educational  association  dedicated  to 
the  advancement  of  the  discipline^  of  guidance  and  personnel  work  by 


promoting  the  exchange  of  professional  experience  through  national,  , 
regional,  state  and  local  meetings.  *  APGA  server  as  the  umbrella- organi- 
zation for  thirteen  associations  whfch  represent  specialized  personnel 
and  guidance  interests.  AmcmgJKe  xfi vidians  of  APGA  are  the  National 


Vocational  'Guidance  Association,  the  American  School  Counselors  Associ.- 
_at1.on,  the_J^i±Q^ 

Nationals  Employment  Counselors  Association*  v 
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CONTACT:  •  '  f 

American  Personnel  &  Guidance 
Association 

■    .      2  Skyline  Place,  Suite  40a  ^ 
•     •  '       5203  leesburg  Pike  w 

•     -  Falls  Church,  Virginia  22041 

•     (703)  .820-4700 


AMERICAN  COALITION  OF  CITIZENS  WITH  DISABILITIES,  INC.  (ACCD)  , 

A  nationwide  umbrella  association  of  90  organizations  of  and  for 

4 

disabled  individuals,  ACCD  works  for  full  realization  of  the  human  and 
civil  rights  of  people  who  have  physical,  mental  and  emotional  disT 
abilities.'    One  of  ACCD's  federally- funded  projects  was  awarded  by  the 
Bureau  of  Education  for  the  Handicapped  to  analyze  special  and  voca-  . 
tionai  education  data  available  in  five  states.    Its  .purpose  is  to  pro- 
vide a  data  base  for  decision-making  and  program  planning  and  to  develop 
a  process  for  collecting  information  for  site  reviews. 


CONTACT: 

American  Coalition  of  Citizens  with 
Disabilities,  Inc.  , 
1200  15th  Street,  N.W.,  Suite  201 
Washington,  D.C.  20005 
(202)  785-426,5 


ASSOCIATION  FOR  CHILDREN  WITH  LEARNING  DISABILITIES  (ACLD) 


♦ 

.The  Association  for  Children,  with' Learning  Disabilities  is  a  national 
organization  .of  parents  a.nd  professionals  concerned  with  the  problems  of 
learning  disabl ed.  peopl e  o.f  all  ages.    ACLD  is  very  active  in  the  collection,, 

^development,  publication  and  dissera1natfo¥.Wlnaf^iiriX^^J?arn1n g~d is  - 

abilities.    ACLD  has  a  vocational  committee  to  Study  and  promote  the 
vocational  needs  of  learning  disabled  individuals  and  %o  select  national  , 
conference  programs  in  the,  vocational  area.    Recent  national  ACLD  con- 
ferenqes  have  included  many  programs  relating' to  the  vocational  education 


'—of  learning  disa^l-ed  students.    ACLD  at  the  Viational  and  state  levels" 
' »  haS  establishecl  mr]y  informal  1  i  nkages^/i  t+i  ihose  providing  s^eryices  to 
^  learning  disabled  youth.  .  .  \ 
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.CONTACT u  a 
Association  for  Children  wit) 
LeaiHJiog  Disabilities* 
4156  Lv^rary  Road 
Pittsburgh,  Pennsylvania  152: 
(412)  341-1515 


ASSOCIATION  FOR"  RETARDED  CITIZENS  (ARC) 


This  association,  along  with  its  state  and  lo^al  aVffil i-ates,  (provides 
•a  variety  of  direct  services  to  the  developmental ly  disabled.    They  also 
sponsor  training  sessions  for  professionals  and  provide  \nforma'tion\  and 
educational  materials. 

<         One  project -directed  through  ARC  is  the  ARC-N  0n-the4(pb  Training 
Project.    The  project  encourages  busi ness  and  government  employers  to 
provide  job  opportunities  for  work-ready  mentally  retarded  individuals. 
The  proj*ect  reimburses  employers  fdr  training  these  individual^  during 
approximately  the  first  two  months/of  employment  when  job  adjustment  is 
especially  critical.    An  abstract  jbf  the  project'  is  located  in 'Appendix  F. 

•    •      ?  .  ''  ■  '  > 

CONTACT: 

'  Association  for  Retarded  Citizens 
•    •  2709  Avenue  E  East,  Box'6109 

Arlington,  Texas  76011 
.  (817)  261-4961 


COUNCIL  "FOR  EXCEPTIONAL  CHILDREN  (CEC) 


Established  in  1922  to  advance  the  educationtof  exceptional' children 
and  youth,  CEC  serves  both  handicapped  and  gifted  groups.    It  has  local 
alnd  state  chapters,  as  well  as  a.  national  office.    CEC  collects  and 
publishes  education  materials  and  provides  information  regarding  state 
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and  national  ]egislative*i$sues.    This  organization  also  conducts  research 
and  training  on  -education  of  .disabled  children  and  youth,  promotes  communi- 
cation -between  special i sts  serving  these  students,  and  works  for  improved 
educational  legislation  and  services.  . 

CEC  has  several  divisions -for persons  interested  in  particular 
aspects  of  special  education.    In  1 976,  the  Division  on  Career  Development 
was-  ^fctabl  isfied  by  the  parent  body.    The  purpose  of  this  division  is  to 
provide  an  organization  for  representatives  froni  all  disciplines  who  are 
involved  in  career  development  of  exceptional  children,  youth,  aj\d  adults. 
Jo  meet  its*  goal,  the  Division  on  Career  Development  encourages  and 
promotes  professional  growth,  research,  legislation^  information,  dissemi- 
nation, and  technical  assistance.    This  division  also  encourages  inter- 
action  among  the-twelve  CEC  divisions  and  other  organizations  involved 
in  the  'career  development  of  exceptional  individuals. 


CONTACT: 

Council  for  Exceptional  ^Children 
1920-Association  Drive 
Reston,  Virginia  22091 
(703)  620-366P 


EPILEPSY  FOUNDATION  OF  AMERICA 

Tfie  Epilepsy  Foundation  provides  information  on  such  issues  as 
medication,  Jegal  rights,  and  employment.    \t  publishes  materiaTs  for  , 
persons  who  have  epilepsy*  for  their  families^  and  for  professionals. 
This  group,  With  -its  state  and  local  affiliates,  also  offers  resources 
for  persons  with;  epilepsy  through  direct  services  such  asAself-help 
groups,  training  programs  for.  professional's,  and  low-cost  medications. 
'  '    In  197,6,  the  Epil  epsy  .Foundation  of  America  was  awarded  a  contract 
by  the'iiepartment  of  Lafor  to  establish  Training  and  Placement  Service 
(TAPS)  projects  in  several  cities,  utilising  a  'variety  of  funding 
sources.    The  mission  of  TAPS  fs  to  increase  the  employment  rate  of 

' .  .  v 

persons  vitfi  epilepsy  by  providing  support  services  and  on-the-job  training 


CONTACT: 

Epilepsy  Foundation  of  America 
1828  L  Street,  lyjL  • 
Washington,  0.C.  20Q36 
(202)  2931-2930 


V* 


NATIONAL  ASSOCIATION 'OF  VOCATIONAL  EDUCATION  SPECIAL  NEEDS  PERSONNEL  (NAVESNP) 


Affiliated  with  the  American  Vocational'  Association  in  its  "New  and 
Related  Servfces"  diviston,  NAVESNP  was  organized'in  1974  with  the 
following  objectives:  -  ^ 

1.    to  serve  as  a  untfying  association  for  all  personnel 
.  v    interested  in  or  responsible  for  the  development  or 
operation  of  programs  for  learners  with 'special  voca- 
tional , education  needs 

2#    to  unite  related  state  and  regional  units  or  organi- 
zations of  Special  vocational  -  education  needs  per- 
sonnel 'into  a  national  -professional  Organization 

3.  to  promote  and  maintain  active  leadership  in  voca- 
tional, career  and  occupational  education  • 

4.  to  provide  services  to  members  of  the  association. 


CONTACT: 

American  Vocational 
2020  N.  14th  Street 
Arl ington,  Virginia 
(703)  522-6121 


/ 

Association  * 
22201 
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NATIONAL  INDUSTRIES  FOR  , THE  BLIND. (NIB) 


The  Wagner-0.1  Day  Act  was  enacted  by  Congress  , in  1938  and  amended  in 
197T  as  the  Ja^Qts^Wagner-0' Day  Act*.    It  directs  agencies  of  the  United 
States  Government  to  purchase,  under  certain  conditions,  products  and 
services  from  workshops  for  the  blind.    The  Committee  for*  Purchase  from, 
the  Blind  arid  Othfer  Severely  Handicapped  was  established  to  ~impl ement* 
the  provisions  of  the  Act. 


safe 


National  Industries  for  the  Blind  is  a  nonprofit  corporation  which 
provides  a- wide  range  tff  services  to  the  yisual ly  'impaired. .  It  was  '  ■ 
designated  by  the  Committee  to  allocate  purchase  orders  from  the  government 
among  qualified  workshops  for  the  blind.    NIB  is  also  charged  with  1  ^ 
monitoring  the  associated  workshops  fo?  .the  blind  to  assure  compliance'  « 
with  the  Javits-Wagner-O' Day  tpt  and  contract  specifications.  •  ^ 

'     It  is  the  intent:  and  goa*  of  NIB  that  jevery  bl  ind- person  capable  of 
working  at  any  level  of '.employment.' wi.l  1 '  be'  provided-  a  job- opportunity. 
These  job  opportunities  may.be  in  one 'of  several  programs4: 

o  p  * 

1.  work  activities  centers      •  _ 

2.  special  workshops        :%" '  - 
■  3.  .competitive  industry  or'  . 

4/   Industr/ies  far  the  Blind.* 

To  accomplish  th^  goal  of  employment  for  al 1  bl ind  persons  wanting  p  t 
work,  NIB  recognizes  evaluation  and  rehabil  itation  as  ^he  key' to  thre 
'effective  v©^¥n^T  placement.    NIB  offers  extensive  rehabilitation  ^ 
:servic^s  to  the  associated  woiW*Qj3$.    It  al"$o  assists  them  in  modifying 
p  the  vyorking  environment  to  yield  maximum  productivity  and  satisfaction 
'for  bl  ind  workers.     .  *  u 

!jr      \        5     .      •  ■  • 

CONTACT:  -'    •  * 

National  Jndustries  for  the  Blind 
320  Fulton  Avenue* 
Hempstead,"  New\ York  11550 
'  .  (516)  485-0230 


i 1 


NATIONAL-  NETWORK  FOR  .CURRICULUM  COORDINATION  IN  VOCATIONAL  AND  TECHNICAL 
EDUCATION  (NNCCVTE)  r_  _  :  ;  1 


Six  geographically-arranged  centers  make  up  the  National  Network, 
for  Curriculum  Hordination>  in  Vocational  and' Technical  Education.  In 
order 'to  Reduce  duplication  of  effort,"  NNCCVJE  wis  established  by  the  . 
U.S.  Office  of  Education  in  1972  to  provide  a  system  through  which  voca- 
tional and  technical  education  curricula.could  be  shared. 
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•'.  The  Network 'Centers  function  autonomously  wittiin  their  individual 
rejgions;  however,  six  Center  D3rec£prs  meet  .regularly  to  coordinate  the 
efforts  x>f  ttfie  Centers,    Among  NNCCVTE' objectives/are  to: 

1.    conduct  coordination,  diss^eminaiiorv,  a/d  diffusion 
activities  to  improye  the  accep^atnce/Of  new.curricula 
and  to  assess  their  impact  „    '   '  "V  '  - 

share  information  regarding  materials 


2. 
3. 

4. 
5. 


shffr$ information  and  plans  regarding  curriculum* 
,  development..  \  j 

identify  curriculum  needs 

provide  curriculum  services  to  encourage  adaptation, 
^demonstration  and  adoption  of  effective  curricula* 
-and  curriculum  development  practices 

4pfan  for  cooperation  in*  thje  develoRflient ,  testing, 
dissemination,  eval  uation*  and  reproduction  of 
curriculum  materials  amoticj  and  between  the  states 

develop  and  maintain,  interstate  liaison  activities 
•  ttf  stimulate  cooperative  Relationships  among  the  * 
states.    "  .        %  '  *  '  r 


CONTACT:     *  '  I 

NortheastfCurricul urn  Coordination 
>v"  Center  *  9 

Bureau  of  Occupational  a'jnd  *CareeV 

•  Research  Development  *. 
Division  of  Vocational  Education 
22-6  West.  State  Street    3  * 

•  Trenton,  New  Jersey  .08625 
(609)  292-6562 

Southeast  Curriculum  Coordination 

Center  "  *v 
Mississippi  State* University  > 
..Researxh^ahcL.Cunr'lculum^Ualt  ,  .... 
_Dnawer_DX_-  >  


Mississippi  State,  Mississippi  39762 
(601  )  3*25-2510  *     .  * 

East  Central  Network  for  Curriculum*' 
Coordination/Illinois  Vocational  : 
Curricul urn-  Center 
Sangamon  State* University 
Springfield,  Illinois  62708* 
(217)  786-6375  *  . 
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^)  Midwest  Curriculum  Coordination 

Center  > 
'    ./v       Curriculum  and  Instruction 
Materials  Center 
Oklahoma  State  Department  of 
Vocational  and  Technical 
"  Education 

1515  West  6th  Avenue 
-*    Stillwater,  Oklahoma  74074 
•     (405)  377*2000  ext.  252 

Northwestern  Curriculum  Coordi- 
nation Center 

Washington  State  Coordinating 

Council  for ^Occupational  Edu- 

cation     .  ■  *  ^ 

\  L5-10  Airdustrial  Park/B^il di<ig  17 

Olympia,  Washington    98504  * 

•    (206)  753-0879"  « 
» 

Western  Curriculum  Coordination 
•  Center 

University  of  Hawaii 
College  of  Education 
'  Wist  Hall  216. 
*  1776  University  Avenue 

,  j  Honolulu,  Hawaii  '96822 

f       «{808)  948-7834 


'^NATIONAL  REHABILITATION  ASSOCIATION  (NRA) 

The  National 'Rehabilitation  Association  is  an  organization  of  pro- 
fess tonal  and  lay  persons  dedicated  to  the  rehainl itat-jon  of  all  physically 
and  mentally. handicapped  persons.    The  Assocjatfon  strives  to' increase 
opportunities  »for  handicapped  persogs  to  become  self-sufficient,  self- 
supporting  and  contrlbutigig  members  of  the  community.    One  of  NRA's  goals 


is  to  show  that  rehabilitation  results  in  social  and  economic  gains  to 
'the  natiop,  as  well'  as  to  trie  handicapped  individual. 
Jo  achieve  its  objectives,  the  Association: 


1.  ^  repr&ents  its  members  before  governing  bodies  concerned 

with  rehabilitation  legislation   .  > 

2.  encotfl%ges  teamwork       a  basic  system  of  rehabilitation 
through  the  maximum  use  of  the  knowledge  and  skills  of 
all  professions       .    ,.  • 
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3.  %  provides  through  publications  and  conferences  on  the 

•national ;  regional,  and  local  leVel,.  a  forum  for 
dis'cussion  of  all  problems  related  to  handicapped 
^individuals         *  < 

4.  fosters  research  to  advance  knowledge  and  skills 
necessary  to  improve  rehabilitation  services  to 
disabled  persons,  and 

;5.    promotes  and  stimulates  professional  training  oppor-  / 
tunities  for  all  personnel  engaged  pn  work  with  handi- 
capped persons. 


CONTACT: 

National  Rehabilitation  Association 
1522  K. Street",  N.W.,  Suite  1120 
Washington,  D.C.  20005 
(202)'  659-2430 


NATIONAL  REHABILITATION  COUNSELING  ASSOCIATION  (NRCA) 

The  National  Rehabilitation  Counseling  Association  is  a  professional 
division  of  the  National  Rehabilitation  Association.  It  is  dedicated  to" 
improving  practices  in  rehabil  itation  counsel  ing  and  the  qual  ity  of 
rehabilitation  services  provided  to  disabled  people.    Its  goals,  are 

1.  identify  the  needs  of  disabled  people  and  the  reha-  s 

bil itation  counseling  knowledge  and  skills  necessary  . 

'  to  respond  to  these  needs  % 

<y       t  * 

2.  discover  and  develop  means  whereby  these  needs  are  ade- 
quately met  and  to  act  as  an  advocate  for  the  needs  of  * 
disabled  people  in  our  society  „  .  - 

3.  share  the  results%of  these  developments  and  discoveries 
through  its  publications,  branch  meetings,  and- national — 
conferences  and  its  liaison  with  other  interested  pro- 
fessional associations  and  agencies 

*    4.    promote  research  'to4  test  and. "develop  rehabilitation 
.counseling  practices   •  *: 


5.  promote  improvement  of  graduate  and^  inservice  training 
for  rehabilitation  counseling  practitioners 

6.  tdenjify,  develop  and  establ  ish  "standards  for  reha  — 
bil  itation  counseHng-practices ,  and 

7.  encourage  professional  and  personal  growth  of  reha-. 
'bilitation  counselors.      .  > 


NRCA  distributes  information  on  a  variety  of  topics  related  to\the 
education  and  employment  of  handicapped  persons.    Materials  covfe^ing\such 
issues  as  formal  education  of  handicapped  rrrcrtTidual si  psychosocial  issues 
and  health  services  are  available.    Employment  data  iricludes  vocationa- 
rehabilitation  and  trainio^,"  rights,  hiring  regulations  and  special 
needs  of  the  handicapped  employee.    This  organization  also  maintains  up- 
to-date  information  on  salaries,  agency  requirements  aiid^  personnel 
practices  for  its  members.  - — 


CONTACT: 

National  Rehabilitation  Counseling 
Association 

Cary  Building  -  Suite  B-110 
8136  Old  Keene  Mill  Road 
Springfield,  Virginia  22152 
(703)  .451-7981 


i  


THE  PRESIDENT'S  COMMITTEE  ON  EMPLOYMENT  Q>  THE  HANDICAPPED 


The  President's  Committee  on  Employment  of  the  Handicapped  consists 
of  approximately  600  organizations  and  individuals.    The  membership  of  the 
Committee  is  drawn  from  business,  labor,  professional,  rehabilitation, 
mass  media,  medical,  veterans^^  and  other  grouR£>.  Cabinet 

officers  and*  heads  of^aeral  agencies  adminisTerTTTg--fiia4or  programs 
serving  those  whp*w^ ^handicapped  are  also  members/  The  Coto4-ttee  has  a 
voluntary  CMirman,  four  Vice-Chairman  and  a  staff  of  approximately  40 
persons  in  Washington,  D.C.    .    w  •  ;  ' 

_ThP  PrpgidPnt:'*  Committee  is  responsible  for  creating  a  climate  of 


acceptance  in  America  so  that -handicapped  people  gain  their  full  share 
of  educational  and  employment  opportunities.    It  works  to  bring  together 
all  interested  groups  and  organizations,  private'  as  well  as  government, 
to  cooperate  in  enhancing  the  Lives  of  handicapped  people. 


CONTACT:      ,         .  \, 
President's  Committee  o^  Empl  oyn^nt 
of  .the  Ha'ncfi capped 
1111  20th  Street,  tf.W^Sixth  Floor 
Washington,  D.Cl    20^(10  . 
(202)  653-5044  -  '     \  '  \ 


REGIONAL- RESOURCE  CENTERS  (RRC) 

The  Office  of  Special  Education  of  tfye  U.S.  Department  of  Edu- 
cation-funds the- Region^]  Resource  Center  program.    The  twelve  RRCs  were 
established  to  operate  on^i  regional  basis.    The  designated  regions 
cover  all  50  states,  the  District  of  Columbia,  the  U.S.  territories, 
and  the  schools  of  the  Bureau  of  Indian  Affairs.  $ 

The  RRCs'  provide  assistance  to  the  state  education  agencies  (SEAs), 

and  thrpugh  them  to  local  education  agencies  (LEAs).    The  purpose  of  v  . 

< 

•the  RR$  pfogram  is  to  help  SEAs  and  LEAs  identify  and  eliminate  the 

remaining  obstacles  hinderiijq  the  delivery  of  the  educational  , services, 

intended  in  P.L.  94-142,  the  Tducatiofl  for  All  "Handicapped  Children*  Act. 

These, Centers  offer  assistance  through  training,  consultation  and  other 

service  delivery  models.  * Kftfcs  also  identify,  demonstrate  and  disseminate 

quality  programs  and  practices'.    Six  program  areas  were  drayn  from 

P.L.  94-W2  and  identified  as  the*  Regional  Resource  Center's  major  areas 

of  concentration.    They  are:  *  * 

\  * 
L    child  identification  and  educational  evaulation 

2.  individual  educational  programs  (lEPs)  *  s 

3.  placement  in  tti^  least  restrictive  environment 

4.  procedural  safeguards  for  handicapped  children 

5.  educational . programs  and  services  for  special 
populations,  and*  . 

6.  responsibilities  for  .and  coordination  of  compre-. 
.hensiye  services,  for  handicapped  children. 

For  further  information,  contact  one  of  the  Regional  Resource 
Centers  listed  below.    ■  /■*  •  v 


CONTACT: 


Region  I 

New  England- Regional 
Trinity  College 
9 Colchester  Avenue 
'Burlington,  Vermont 
(802)  658-5036  . 

States  Served 

Maine 

Veriiiont^ 

New  Hampshire 

Massachusetts, 

Connecticut 

Rhode  Island 


Resource  Center 
05401  ' 


Special  Sphere  of  Expertise: 
Interagency  Rural 

Region  II 

N8w  York  Regional  Resource  Center  ' 
,400  Huntington  Hall 
Syracuse  University 
150  Marshall^  Street 
Syracuse,  New  York  13210 
(315)  423-J830  thru  1883 

States  Served 

New  York  , 
New  Jersey  - 
Puerto  Rico  * 
^Virgin  Islands 

•Special  Spherfe  *of  Expertise: 
Special  Populations  (SP)  Urban 

.Region  III  * 

Mid-Atlantic  Regional  Resource  Center 
4 George  Washington  *Univ$rsitye 
1901 'Pennsylvania -Avenue,  N.W.  #505 
Washington,  D.C.    20006  '  .  . 

(202)  676-7200 
FTS:  254-3700 

*  Sj&tes  Served  . 
Pennsylvania  " 
.Maryland 

.Delaware  0 
-Virginia  1  y 

West  Virginia 

District  of  Columbia    .    *  [  ~ 

Special  Sphere  of  Expertise: 
Interagency  Urba»  -  .  *  - 

t 

•*5t 


Region  IV 

Mid- South  Regional  Resource  Center 
j  University  of^  Kentucky 

Research  Foundation 
PorterMJuilding,  Room  131 
Lexington,  Kentucky  40506 
(606)  258-4921 
FTS:  355-2781 

States  Served 
Kentucky 
,  Tennessee 
North  Carolina 
jSouth  Carolina 

Special  Sphere  of  Expertise: 
Procedural  Safeguards  (PS)  Urban 

9 

Region  V 

Florida  Regional  Resource  Center 
Florida  Atlantic  University 
1236  North  University  Drive 
Plantation,^Florida  33322 
(305)  473-6106  or  6166 

States  Served 
Georgia 
Alabama  * 
Florida 
Mi  ssissi  pfST 

Special  Sphere  of  Expertise: 

-  Least  Restrictive  Environme 
Urban 

Region  VI 

Ohio  State  University  Regional 
Resource  Center     m  * 
Ohio  State?  University 
345  ARPS  Hall  , 
1945  North  High  Street  '/ 
Columbus,  -Ohio    432lt)  L 

-  (614)  267-6396 


States,  Served 
Illinois 
Indiana.  . 
Ohio 

i 

Special  Sphere  of  Expertise: 
Child  Identification  and  Evaluation 
(Assessment) 

v 
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Region  VII 

Minnesota  Regional  Resource  Center 
BurtOn  Hall 

University  of  Minnesota 
Minneapolis,  Minnesota  55105 
(612)  376-3533 

States  Served 
Wisconsin; 
Minnesota 
Michigan 

Speqial  Sphere  of  Expertise:  * 
Procedural  Safegdafrds  (PS)  Rural 

Region  VIII    .  ,  « 

Louisiana  Regional  Resource  Center 

P.O.  Box  44064 

Capital  Station 

626  North  Fourth  Street 

Baton  Rouge,  Louisiana  70804 

(504)  342-3631 

*  States  Served 
New  ,Mexico 
Texas 

Okl ahoma 
Arkansas 

Special  Sphere  of  Expertise: 
Individual  Education  Program 
(IEPO  Urbin 

•  Region  IX 

Mid  West  Regional  Resource  Center 

Drake t University 

1332  -  20th  Street 

Des  Moines,  Iowa  50322 

(515)  271-39a6 

FTS:  862-4737 

States  Served 
Kansas 
Missouri  . 

'Iowa  %  *        0  *  t 

Nebraska      *  ^*     '  v 

Specia,1i  Sphere  of  Expertise: 

Individial  Education'  Program^ 

(IEPj  'Rural 
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Region  X 

Utah  Regional  Resource  Center 
Utah  State  Univers-ity 
Exceptiona^Stilcf  Center 
Logan,  UCfih  OTTO 
(801);  £50-1995  •  ;  ' 

States  Served 
Colorado  1 
Utah 

°*  Wyoming  "  * 
Montana 

South  Dakota'  • 
North  Dakota  \ 
Bureau  of  Indian  Affairs  (BIA)  v 

Special. Sphere  of  Expertise: 
Special  *  Populations  Rural 

Region  XI 

California  Region#*  Resource  Center 
3325  Wilshire  Boffillvar^,  $uite'l345 
Los  Angeles,  California  ;  90010 
(213)  381-523T     *    "  ' 
FTS:  798-4068  or  4069  . 

States  Served* 
Arizona  • 

Nevada  * 
California  " 
Hawaii1 

Special  Sphere  of^Experti se : 
Child  Identification  and  Evaluation 
(Assessnjent)  Urban  . 

Region  XII  \ 
'  Northwest.  Regiojfal  Resource. Center 
t0  CI inicaK'Service;  Building 

Third' Fl  oor  - 

J59D  Williamette  Street 

University  of  Oregon 

Eugene,  Oregon  97401 
A(603)  ,688-5641  or'-  ^* 

*  ("603)  687-6544"'  '     *      ~"  ^  ^ 
FTS:  425-6544    \      -         *  - 

States  Served- 
Oregon  v  * 

Idaho 

*  Washington'  *  ~ 
?^ATaska  ,  * 

•O.S.*  Trust  Territories 
America  Sarrioa 


Special  Sphere  of 'Expertise:, ^ 
Least  Restrictive,  Environment  \*LRE) 
Rural*  *    •  - 


RESOURCES  CONTAINING  ADDITIONAL  LjSTINGS 


The  following  resources  have  been  selected  to  illustrate  the  kinds 
of  compilations  of  organizations  related  to  the  handicapped  population 
which  are  currently  available. 

s 

1.  ,Bowe,  Frank.    Handicapping  America!  Barriers  to  Disabled     *  ; 

'  Peopl  eT    N6w  York:  Harper  and  Row,  1978. 

Appendix  A,  "Organizations  of-and  for  Disabled  People,"  and 

Appendix  B,  "Government  Programs  for  Disabled  Peofple,"  give  eleven 

pages  of  names,  addresses,  and  brief  descriptions  of  organizations 

4  and  ag^cies  of  interest  to  those  working  with  handicapped  persons.  , 
■j  ♦  ■ 

2.  Clearinghouse  on  the  Handicapped, 'Office  for  Handicapped- 
-  •        Individuals,  Office  of  Human  Development,  U.S.  \ 

Department  of  Hea'lth,*  Education,  and  Welfare. 
Directory  of  National  Information  Sources  on 
Handicapping  Conditions  and  Related  Servjices. 
Washington,  D.C.:  U.S .Government  Printing 
Office,  1976.  ■  '     ~   .      *  • 

This  directory  contains  nearly  350  pages  of  abstracts 
describing  national  organizations  and  federal  information  sources, 
as  well  as  an  index  listing' the  programs  related  to  specific 
topics  (e.g.:  "Mental  Retardation"  or  "Recreation").    Each  abstract  . 
included  "Handicapping  Conditions  Served,"  "Scope  of  Activities," 
and  "Services".    Information  on  user  eligibility,  age,  fees,  and  * 
special  notes  are  added  where  necessary. 

3.  Committee  for  the- Handicapped/ Peopl e  to  People  Program.  Directory 

o ^Organizations  Interested  in  the  Handicapped.    SQite  610, 
La  Salle  Building,  Connecticut  Avenue  and -L  Street, 
Washington,  D.C.    20036;  1979.  ^  •,.  . 

•One  hundred  and  seven  organizations- are  described,  with  infor- 

.  *  matton  gitfen  on  "Officers,"  "Organization .and  Purpose,"  "Principle 

'     Pro  grams  ;"v  and  "Publications,"  for  each.    The. 1980-81  version,  of 

thi£  directory  is  currently  available. 

4.  Kapisovsky,  Peggy  M.^.  Workman,  Jean,  and  Foster,  dune  C .  , 
' *  A  Trejning  andvR^soup^e  Directory  for  Teachers  Serving 

:  '       Handicapped  St'iidflHsSy  K-12.    (1977)    Copies  can  be  ordered 

+         from  Mr.  Jaflies' Bennett,  Director  of  Technical  Assistance 
Unit,  Office  of  Program  Review  and. Assistance,  Of.fice  for 
•    Civil-  Rights,  230  Independence  Avenlie,  S.W.,  Washington^ 
D.C.    20201.  v  .  '  > 
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This  manual  is  div.ided  into  three  parts.    The  Tirst  identifies 
national  resources  which  provide  information,  literature  on  handi- 

 .  .  ,  »-  (  *  c 

capping  conditions,  equipment,  and/or  ins&wice  education.    Part  II 
is  a^State-by-state  listing  of  inservice  training  programs  for 
teachers,  state  agencies,  servite  and  consumer  organizations,  and 
directories  of  services.  '  A.  bibliq-graphy^of  texts  and  m^erials 
for  inservice  wowshops  is  presented  in  Part  III.  0 

5.    Rehabilitation  Services  Administration.    Ready,  Reference  Guide 
Resources  for  Disabled  People;  A  handbook  for  Service 
Practitioners  and  Disabled  People.    Washington,  D\C: 
,  ^,1uu  U.S.  Government  Printing  Office. 

This  guicle  was  created"  primarily  for  vocational  rehabili tatioYi  / 

counselors;  however^  it  fan  also  be'a  resource  for  disabled  persons 

and  others,    mis  'publication  is  meant  as  %  handbook  for  everyday  use 

to  stimulate  the  pursuit  of  more  information. 


> 


\ 
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USOE  Position  Statement  on  Appropriate 
Comprehensive  Vocational  Education  for 
All  Handicapped  fersons----ACTlON 
MEMORANDUM 


i 


\ 
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MEMORANDUM  *  Department  of  Health,  Education  and 

*       Welfare,  Office  of  Educatton 


TO:        U.S.  Commissigner  of  Education 
THRU:  EDC/P 

FROM:     Charles  H.  Buzzell  •  * 

Act i fig  Deputy  Commissioner  , 

Bureau, of  Occupational  and  Adult  Education.    ,  1 
«  * 

( Edwin  W.  Martin 

Deputy  Commissi  oner  for  Education  t 
of  the  Handicapped  •  *  * 

»  *  9  '  . 

SUBJECT :US0E  Pdsiti on  Statement  on  Appropriate  Comprehensive  Vocational 

Education  for  all  Handicapped"  Persons.— -ACTION  MEMORANDUM  ** 

ISSUE    A  - 


Proposed  USOE  position  paper  as  a  basis  for  joint  planning  for 
Appropriate  Comprehensive  Vocational  Education  for  the  Handicapped, 

'DISCUSSION  . 


The  attached  statement  of "position  (Tab  A),  has  been  prepared  by  the 
•Inter-Agency  Coordination  Task  Force  forth?  purpose  of  increasing 

the  avail e?6il,ity  and  accessibility  of  appropriate  comprehensive  '  . 
-  vocational  education  for  all  handicapped  persons.  • 

The  statement  was  develQped  as  a  result  of  consultation  with  State 
Directors  'of ♦•Vocational  Education  and  Special  Education,  local 
program  managers,  teacher  educators  representing  both  Special 
Education  and  Vocational  Education\advocates  for  the  handicapped, 
handicapped -persons,' and"  members  of  the  staffs  of  the  Bureau  of 
Occupational  and  Adult  Education,  and  the  Bureau  of  Education  for 
the  Handicapped,    It  reflects  the  requirements  of  the  Education 
1  AmlndmentSsOf  1976  anffthe  Education  for  All  Handicapped  Children'Act 

.The  position  statement  will  sqrve  a?  the'basis  for  the  development 

\of  a  joint  administrative  plan„to  coordinate  activities  of  the  Bureau 
of  Education  of  the 'Handicapped  and  the  Bureau  of  Occupational  and 
Adult,  Education  in  such  areas  as  personnel  training,  program  de- 
velopment and, demonstration,  dissemination  of  information,  leadership 
training,  and  technical  assistance  as  they  relate  to  appropriate" 
comprehensive  vocational  education  of  the  handicapped,  •  *  • 

RECOMMENDATION      ^  * 

Vie  recommend  your  approval  of  the  Statement  of  Position  of  the  U.S. 
Office  of  Education  on  Appropriate  Comprehensive  Vocational  Education 
for  all  handicapped  persons,  -  -  .  \ 

DECISION  i     .  \*    "  X 

Approved         ^\        Disapproved     :  .  Date*  6/10/76  « 

'  Tab  A:    Proposecr  Position  Statement  ; 
Tab  B:    Implementation  Plan  •  -  ^ 

■  ■  •  51  A 
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STATEMENT  OF  POSITION         »  -    - 

•    OF  THE  .  ' 

X  U.S.  QFFICE  OF  EDUCATION  - 

ON 

APPROPRIATE  COMPREHENSIVE  .VOCATIONAL, EDUCATION  FOR  ALL  HANDICAPPED- 

PERSONS^ 

V 

'  April  1978 


\ 


\ 
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This  statement  of  position  -was  jointly 
developed  by  the  Bureau  of  Occupational 
and  Adult  Education  and^the*  Bureau  of 
Education  for  the  Handicapped.    It  has 
^received  the  approval' of  the  Commissioner 
*  of  Education  and  represents  the  official 

policy,  of  the  U.S.1  Off  ice  of  Education. 

**.       *  / 


****    *  »  h 
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-It  is  the  position  of  the  U.S.  Office  of  Education  that  AN  APPROPRIATE 
COMPREHENSIVE  VOCATIONAL  EDUCATION  WILL  BE  AVAILABLE  AND  ACCESSIBLE  \ 
TO ^VERY  HANDICAPPED  PERStHJ.  ?.    <f  % 

Background  , 

Vocational  education  is  an  integral  part  of  the  American  education  system. 
Throughout  the  years  it  has  prepared  individuals  to  rtork  in  the  labor  force, 
whichSis  crucial  to  the  maintenance  of  society.    In  the  past  five- years 
there  nas  been  a  renewed  national  interest  in  expanding* and  improving  \ 
vocational  education  opportunities'  for  handicapped  persons.    As  a  result 
of  current  Federal  and  State  legislatiori,  litigation,  and  the  efforts  -of 
various  advocacy  groups,  there  is  urgent  Re^d  to  provide  an  appropriate 
vocational  education  for  handicapped  persons.    The  Education  for  All 
HancTfcapped  Children  Act -of  1975,  the  Education  Amendments  of  1976,  and 
Section  504  of  the  Rehabilitation  'Act  of  1973,  all"  consistently  emphasize 
this  need  and  give  particular  prominence  to  assisting  handicapped  persons 
to  participate  in  regular-vocational  education.  0 

It  Misestimated 'that  approximately  nine  percent  (*9%)  of-the  compulsory 
school  aged  population  is* enrolled  in  special  education  programs  for  the 
handicappjed.    The  concentration,  of  these  .enrollments  /is  between  the  ages  of 
6  and  16  with  a  sharp  decline  "front  ages  17  through  21.  -'Jft  should  nat  be 
interpreted  that  there  is  a  decline  in  the  need  of  serv/ces  for^U*?  17 
through  21  population,*  but  rather  that  there  rs  a  deficiency  in -the  number 
pf  appropriately  designed  programs  tp  meet  the  needs  of  these  handicapped 
persons.  t  >       *  ~ 

There  are  practical  reasons  supporting  the  concept  of  appropriate  comprehensive 
vocational  education  for  handicapped  persons.    According  to  the  1970  census 
data,  on1yb42  percent  of  thejiandi capped  are  alloyed,  compared  with  59  percent 
'of  the  total* population. ^Jt h?  faot  that  a  substantial  number  of  handicapped 
students  leave  the  educational  system  without  basic  and\occupational  skills 
may  contribute*  to  the  problem  of  unemployed  handicapped  adults.  Recent 
national  research  studies  and  program  audits  of  the  General  Accounting        .  v 
Office  have  identified  as*  a  major;  problem  'the  limited  access  that  handicapped 
youth  and  adults  have  to  qualified  appropriate  comprehensive  vocational 
education  programs.  .   -  • 

Handicapped  individuals  have  not  had  adequate  access  to  th£  edugation  system 
and  have  'received  less  than  a  proportionate  share  of  tjie  vocational  education 
►  provided  in  the  public  edufation  sector.  w  ^  - 

^The  challenqevfor  the  future  is  for  all  segments  of  the  USOE  to  work 
cooperatively  to  overcome  the  attitudjnal,  programmatic,  ^anjd  physi-cal  # 
barriers  that  exist,  and  to  djevelop  a  new  level* of ^awareness  regarding  the* 
critical  need  to  facilitate  handicapped  persons'  participation  iti  the  tatal 
education  system.* 


Assumptions  „  Q 

The  position  that  AN  APPROPRIATE  COMPREHENSIVE  VOCATIONAL  EDUCATION  WILL 
BE  AVAILABLE  AND  ACCESSIBLE  TO  EVERY  HANDICAPPED  PERSON  has  been  developed 
to  reflect*  the  goals  of  the  U.S.  Office  of  Education  of  providing  access", 
excellence  and  equity  in 'the  Nation's  educational  enterprise. 


The  following  assumptions  form  the  basis  of  the  Office  of  Education's 
position:  * 


1 


The  provision  of  appropriate  comprehensive  vocational 
education  for  the  handicapped  is  dependent  upon  all 
segments  , of  the  education  system.    Elementary,  secondary, 
and  adult  education  must  provide  the  programs,  and 
services  necessary  for  students  to  develop  basic  skills 
and  make  career  choices.    Vocational  education  must  provide 
*  the  education  and  training  to  develop  occupational 
competencies. 

**  * 
Appropriate  comprehensive  vocational  education  for  the 
handipapped  must  include  cooperative  relationships 
between  the"  educational  settor  and  the  ^employment  sector, 
to  facil irate *the  transition  from  school  to  work. 


3.  Appropriate  comprehensive  vocational  education  for 
handicapped  persons  will  provide  sequential  educational  < 
instruction  and  training  appropriate  to  the  needs  and 
progress  of  each  handicapped  individual. 

4.  Appropriate  comprehensive  vocational  education  will  reduce 
the. number  af  handicapped  persons  who  are  unemployed  by  pro- 
viding the  education  needed  for  effective  participation  in 
the  labor  force.    This  also  will  assist  employers  to  meet 

their  affirmative  action  goals  for  Employments  the  Handicapp&d. 

»  ■«* 

5.  Appropriate  comprehensive  vocational  education  will,  to  the 
maximum  extent  possible,  iden^ffys^nd  eliminate  factors  such 
a(s  attitudinal  and  environmetttal  Banners,  which  determine 

tQ  a  large  degree  the  impact  tte^  specific  handicaps  have  + 
on\jndividuals. 
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'  Implementation  of  the  Office  of  Education  Position 

To  implement  the  stated  position  that  A|4  APPROPRIATE  COMPREHENSIVE 
♦  VOCATIONAL  EDUCATION  WILL  BE  AVAILABLE  AND  ACCESSIBLE  TO  EVERY0 
,  HANDICAPPED  PERSON,  the  Office  of  Education  will: 

1.  Assess*  and  evefluate  progress  of  the  education  community 
toward  achievement  of  the  goal  of  appropriate  comprehensive 
vocational  education  for  all  handicapped  persons^ 

2.  .Develop .the  primary  interagency  and  intra-departmental  , 

agreements  needed  in  the  appropriate  comprehensive    ,  * 
vocational  education  effort  at  the  national  level  and 
encourage  development  of-similar  agreements-  at  State 
and  local  levels^  f 

3.  Provide  for  the  effective  participation  of  members  of -the 

x  handicapped  population  in  the  policy  formulation,- planning, 
^implementation,  and  evaluation  of  appropriate'  comprehensive 
#vocc(tional  education  at  national,  State,  and  local  levels. 

4.  Demonstrate  national  leadership  in  the  recruitment,,  hiring, 
and  promotion  "of  handicapped  persons  within  the'LkS.  Office' 

,  of  Education  as  a  model  for  replication  by  national,  State 
and  local  public  agencies! 


Reflect  the  priority  of  improving  appropriate-  compressive 
vocational  education  f 6r  -handicapped  persons  in  USOE  resea/clv 
and  development  activities.  m  , 

Assume  leadership  for  insuring  that  the  citffa  rights  o'f  the, 
handicapped  are*  fully  protected  in  all  appropriate  comprehensive 
vocational  education  activities. 


/ 


V 
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.  *   -  >*■*  '('  *  APPENDIX  B 

Memorandum,;  Development  of  Formal 
Cooperative  Agreements  Between  Special 
Education,  Vocational  Rehabilitation, 
ancNVocational  Education  Programs ,to# 
Maximize  Services  to  handicapped 
Individual s 

\  ^ 


MEMORANDUM  .  department  of  health,  education,  and  welfare 

.OFFICE  OF  THE. SECRETARY 


TO        :    Chief  State  School  Officers  DATE: 
State  directors  of  Vocational  Rehabilitation 
State  Directors  of  Vocational  Education  ^ 


FROM     :    Commissioner  of  Education. 


Commissioner  of  Rehabilitation  Services 


SUBJECT:    Development  of  Formal  Cooperative  Agreements  Between  Special 

Education,  Vocational  Rehabilitation,  and  Vocational  Education 
}       Programs  \o  Maximize  Services  to  Handicapped  Individuals 

This  memorandum  announces  a  joint  national  rnitiative  to  expand 
and  improve  the  service  delivery  system  to  handicapped  individuals 
'  among  the  Rehabilitation  Services  Administration,  U.S.  Office  of 
Education  (Bureau  of  Education *f or  the  Handicapped  and  Bureau  of  f 
Occupational  and  Adult  Education )>  the  National  Association  of 
^  i*       *  State  Directors  of  Special  Education,  National  Association  of  State 
Directors  of  Vocational  and  Technical  Education,  and  the  Council' 
of  State  Administrators  of  Vocational  Rehabilitation.    It  is  a  basic 
tenet  of  the  State  and  Federal  participants  that  the  development  of 
new  interagency  agreements  among  State  Departments  of  Special 
Education,  State  Departments  of  Vocational  Education,  and  State 
Rehabilitation  agencies  is  critical  to  the  achievement  of  the  goal. 
It  is  the  expectation  of  all  of  the  participants  that  States  will 
develop  new  agreements  during  Fiscal  Year  1979. 

As  further  evidence  of  this  joint;  priority,  the  Federal  agencies 
herein^  named  have^  *  \\ 

Identified  staff  to  assist  in  the  development  of  these  * 
agreements  and  serve  as  principal  Federal  contacts  on 
*"  matters  of  interpretation  and  clarification  of  these  ' 

initial  guidelines;  ^ 

Established  a  task  force  to  develop  further  guidelines 
for  collaborative  planning  and  service  delivery;  and 

i 

CommittecLstaff  and  resources,  to  initiate  a, national 
training|yprkshop  for  special  educators,  vocational     .  . 
.    educato^s^and  rehabilitation  'administrators  scheduled  * 
for  February  1-2,  1979.  ■ 

»  \  i  ..  :  • 

This  memorandum  further  supplements  a  joint  communication  of  October 
17,  1977  from  the  Commissioners  of  Education  and  Rehabilitation  ' 
Services,  and  provides  additional  clarifying  guidance' on 'the*  # 
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cooperative  use  of  programs  to  serye  handicapped  individuals.  Also, 
it  addresses  a  number  of  issues  and  recommendations  emanating  from 
anoint  CSAVR-NASDSE  Task  Force.    Further  efforts  are  under  way  tg 
respond' more  fuHy  to  all  -of  the  concerns  raised  by  thajt  Task  Force. 

To  briefly  recapitulate  relevant  information  from  the  joint 
cpmmunicati.on  of  October  17;  the  Commissioners  identified  tyie  purposes 
of  the  communication  to  be:  .  * 

'    'To  assure  that  handicapped  persons  eligible  for  services 
'  .  under  &he  Education  for  All  Handicapped  Children-  Act  of 
:  1975  (P,.L.  94-142), 'the  Vocationa-l  Education  Amendments 

*  "    (P.L.  94-482)  and  the  Rehabilitation  Act  of  1973  (P..L 

93-112)  receive  \all  appropriate  services  for  wltfch"  they 
are  eligible.  %        •>  ' 

To  assure  that  all  agencies  administering  these  laws 
understand  that  eligibility  und^r  one  lavrshould  not, 
in  and  of  itself,  result  in  a.  denial  of  complementary 

*  ..services  under  another  of4  the  laws. 

I       *    *  '     -        ,  '  .         .  \. 

■To  Assure  that  the  Federal  agencies  involved  are  fully 
.    .         committed  toN helping  State  and  Vocal  agencies  to  engage, 
*   .       'in  coordinated  service  delivery  for  handicapped  persons. 

'  '  °  ,  }      ^.  <  '\  >    ,  -  , 

Further,  without  restricting  the  eligibility  of  any 
\  s    •    ^hdndicappecf  person,  it  is  the  intent  of  the  Commissioners 
"to  encourage^their  constituent  State  and'l^fal  agencies 
-to  a*iv&  priority  to  identifying  severely  handicapped 
"%  -  persons  requiring  services  and  to  assuring  the  prompt 

*  and  effective  delivery  oft  services  to  all  tho^  who 
,-qual  ity  for  them.  .  , 

The  principal  'legislative'  references  are:  '       *  * 

Part  B  of  the^Education'for  the  Handicapped  Act.(EHA)'  • 
h       as  amended  by  Public  Law  94-142  requires  that  States 
receiving  •grant,  assistance  under  the' Act  assure  a  free 
appropriate  pfUbl ic  education*  is  defined  as  ''special 
•education  and  related,  services?"^  * 

The  Rehabilitation  Act  (P.L.  93-112)  authorizes  vocational 
•rehabilitation  agencies  to  provide  services  to  handicapped 
individuals  in  order  that  these  individuals  may  "prepare 
^    for       engage  in  gainful  employment." 

Under  P.L.  94-482,  vocational  education  provides  ttje 
occupational  training  and  §upport\  services  needed  to 
enable  handicapped  persons  to  prepare  for  employment.  - 
Eligible  persons  are  those  wh#  are\in* Ji]gh  school  ,•  tfiose 
who  haye  completed  or  left  h.igh*  schqpl  and  are  available  , 
for^full  time  study,  and  thpse  in  the  la&pr  market  who 
~\  need  upgrading  or  retraining.    Support  services^do  not 
include  medical,  dental,  lodging  or  food.         '  ^ 

*  A 
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Part  B.  EHA,  gives  the  State  the  responsibility  to  assure 
the  'provision  of  a  Free  Appropriate' Public  Education. 

■  The  Statute  is  not  intended  to  relieve  $n  insurer  or 
similar  their  party  from .  fh  otherwise  valid  obligation 
to  provide  or  to  pay  for  services  provided  to  a ^handicapped 

.•child.  v 

\  . 
iP.L.  93-112  contains  a  longstanding  "similar  benefit"  or 
"first  dollar"  ^provision  .which  requires  the  vocational 
rehabilitation  agency 'to  mak£  full  use  of  existing 
resources,  before  expenditure  0/  VR  funds  to  pay  for  „ 
Certain  services.    Consequently,  without  clean-cut  , 
guidance,  there  can  easily  Be  some  misunderstanding  in*  I 
the  case  of  handicapped  individuals  who  ar§  'eligible 
undejr  more  than- one  program.    Therefore,  there  is  an 
obi igrftion *to  develop  cooperative  working  arrangements. 

P.L.  94-482  requires  State  Education  agencies,  under  the 
>-  State  Board  for  Vocational  Education  to  expend  10%  of 

the  "Basic  Grant"  allocations  to'  pay  50%  pf  the  costs 
*   %         'of  providing'the  special  services  needed  by  handicapped 
students  to%succeed  in  regular  vocational  education, 
programs.    Students  with  disabilities  who  can  succeed  . 
without  special  services  are  not  reputed  as  handicapped 
un8er  tjie  vocational  education  reporting  system. 

The  issue  of  current  concern  between  education  and  rehabilitation 
falls  in  the  area  of  "related  services"  since  the  provision  of 
basic  academic  instruction  and  vocational  education 'continues  to  be 
the^responsibility  of  the  education-  agency.    Hdwever,  "related 
services"  may  overlap  certain  VR  services'.    A  numbe'r  of  handicapped 
individuals  under  21  years  of  age  may  be  eligible  for  such  services 
under  all  three  programs  at  the  same  time. 


A] though.*  the  programmatic  goaVs-of  each  program  are  different 
niany¥  of  the^services  which  may  be  offered  under  one  program  could, 
under  certain  circums±ari,ces\Hbe  provided  by  the  'other*.    It  must<be 
remembered,  howeVer/^that  terms  and  purposes  are  hot'&lways  identical 
andvthat  there  ^ill  remain  certain  differences. to  be  resolved  at  the 
Xoca-U^eT-with-tn-  each^-agency-Ls^lawS',  regul  a ti ons ,  priori  ties  ,_ancl 
resources.  'Following  are  a  number  of  areas  which  -have  been  identified 
as  heeding  additional -clarification . 

Definition  of  a  "free  appropriate  public  education" 

A  free  appropriate  public  education  is  defined  as:    special  education 
and  related  services  which  are  provided  at  public  expense  sunder  - 
public  supervision  and  direction,  meet  the  standards  of  the  State 
Education  agency,  include  pre-school,  elementary  school,  or  secondary 
School  education  in  the.  State  involved,  and  are  provided  Jn  conformity 
with  an'individualized  education  program  (45'CFR  121a. 4). 


Dissimilarity  of  the  VR  program  from  a  "rights, program" 

t 

There  are  some -fundamental  features  of  the  vocational  rehabilitation 
program  which  must  guide  VR  decisions.    Where  the  education  program  J 
under1  P. J..  94-142  is  a  "basic. rights"  program,  the  VR^  program  is  /» 
not.    Federal -legislation  and  implementing  regulations  establi/h 
certain  conditions  which. State  VR  agencies  must  meet  in  order  to  - 
qualify  for  Federal  Financial  Participation  (FFP).    These  conditions  / 
ar.e- reflected  in  S^ite  plan  requirements., 

•  .t  *  0  * 

The  law,  regulations and  State  plan  recognize- that  all  individuals 
Who  conceivably  .might  meet  eligibility  criteria  cannot  be  served  - 
•   and'  that  limits  {maty  be  set  on  whqjpay  be  served:  Consequently,, 
T  accommodations  are  permitted  where  Statue 'VR  agencies  do  not  have 
adequateresources  to  serve'  all  handicapped  people  who  are  at  or 
near  workThg  age  and  have  vocational  potential.    Esstentially ; 
it  is  this;  type  of  flexibility  permitted  a  State  agency  which 
obviously  deviates  from  a  "basic  rights11  program  capacity  and  to  ' 
increase  that  capacity,  the  3aw  requires  the  use  of  other  available 
resources.    Additionally,  Federal  regulations  aljow  State  VR  agencies 
tfje  option  of  applying  a  means  test  as  ar  basis  for  cost  sharing 
for  certain  services. 

Relevant  factors  governing  broad  approaches  by  Stpte  VR  agencies 
in  the  provision  of  services 

Given  the  flexibility  in  administering  their  programs  as  described 
above,  there  are 'several  requirements^which  State  VR  agencies  must 
meet.    Among  those  most  applicable  are  State  VR  agencies1  assurances 
|  that:        '  *  Jt 

(a)  VR  services  are  provided  for  purposes  of  determining -VR 
'  eligibility  and  for  carrying  out  the  Individualized  Written 

*    Rehabilitation  Program  (IWRP);  , 

(b)  the  age  of  an  individual,  in  and  sof  itself /will  not  be  the 
deciding. factor  i,n  eligibility"  determination.  (  Rather,  age 
relevancy  is  the  point  .in  life  when  vocational  planning, 
preparation,  and  a  continuum  of  .VR  services  (including 

t<  \  services  to  determine  rehabilitation  potential  and  establish 

employment  goals  and  intermediate  objectives  to  attain  slich 
goals)  are  appropriate  for. a  given  Individual;  • 

(c)  no  handicapped  individual  or, group  o'f  handicapped  individuals 
will  be!excluded  solely  on  the  basis  of  the  type  of  physical  * 
or  mental  disability; 

(d)  "   if  a  financial  means  test  is  included  Tn  thoe  State  plan,  a 

that  test  will  be  properly  and  equitably  applied; 

(1)    severely  handicapped  individuals  must'be  served /i)/st  under 
*  any  established  .priorities*,  and  any  ither  prioriwes  will  not 

discriminate  on  the  basis  of  age,  sex,  race,  color,  creed  or  « 
national  origin ;  <  '  ^ 
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*  m        (f)  *  similar  benefits  from  other  service  providers  will  be  used 

where  available;  and  * 

t 

(g)  ^authority  for  determining  eligibility  for,  or  the  nature  and 
.scope  of,  VR  services  is  vested  in  the  State  VR  agency  anjd 
cannot  be  assumed  by  or  delegated  to  any  other  agency  or 
individual . 

.It  should  belroted  that  special  attention  is  accorded  the  severely 
handicapped  as  required  by  the  Rehabilitation  Act.  , 

*    Use  of  "similar  benefits"  under*  tile-Rehabilitation  Act 

It  was  the  intent  of  Congress  tjiat  the  similar  benefits  provisions 
are  to  provide  vocational  rehabilitation  agencies  with  an  organized 
method  for  assessing  the  eligibility  of  handicapped  individuals 
for  benefits  under  other  programs  and  for  drawing  upon  other  programs 
»      to  prbvide  those  services  for  which  the  individual  would  otherwise 
be  entitled.    This  requirement  contains  considerable  flexibility 

4       for  State  £ppl  ication  nn  determining  the  nature,  and  degree  of  * 

cooperation  with  other  agencies  and"  in  individual  cases.  Similar 
benefits  need  not  be^utilized  when  they  woul$  not  be  adequate  or 

-  -      timeJy,  or  otherwise  interfere  with  achieving  the  short  at?  1 9ng 

range  rehabilitation  objectives  of  the  Individual.    This  condition 

#  ±      applies  to  all  VR  service's,  but  specifically  by  law  to  physical 

restoration  and  maintenance.    While  other  .services  (including 
*     training  other  than  that, in  institutions  of  higher  education)  are 
not  subject  to  mandatory  similar^benef its  provisions,  the  State  VR 
agency  would  look  first  to- other  appropriate  sources,  such  as  f ree  ( 
public  education  generally  available  to  ail  children  in  the  State. 

-    '  '      '  « 

Availability  of  services  as  key  to^use  of  "similar  benefits"  by  VR 

Jt  s  :  '   v  mi  

i  agenci^ 

Issues  have  been  raised  involving  circumstances  un^ler  which  available 
special  education  and  Velated  services  will  be  provided  to  meet  an 
intermediate  objective  1/,  under  both  art   fEP  and  an  IWRP.    When  • 
"special  education''  and  "related  'services1'  ai*e  available  and  the 
handicapped  child  is  entitled  to  receive  those  services,  such 
services  are  a  similar 'benefit.  .  x 

The  key  concept  is   availability".    The-service  must  be* one  that1  . 
is  needed  for  both  education' and  rehabilitation  purposes  and* which 
the  education. agency  car*  provide'  in  a  timely  fashion,  meeting  the 
quality  level  needed'  for  the  intermediate  rehabilitation  objective 
delating  to  the  attainment  of  lorftj  range  employment  goals. 

Therefore,  when  a  service  is  needed  for  VR  purposes  but  is  not 
available  from  the  education  agency,  then  the  rehabilitation  agency 

~ —  cannot  louk^  Lu  educaLiun  fur  d  biiiiilar  benefit,  and  may  ascume  

responsibility  for  .providing  that  service  (directly  or  by  using 
other  similar  benefits  which  may  be  available  outside  of  education). 

1/  Intermediate  rehabilitation  objectives:  >the  steps  which  must  J}e  achieved 
before  *he  long  range  vocational  goal  can  be  attained,  i.e.;  medical ,  social , 
personal,  vocational  outcomes  which  result  from  provision  of  services.     '  • 

-  P 


The  following  services  are  considered  to  be  particularly  important 
in  meeting  the  unique  needs  of  handicapped  individuals  (see -also. 
Attachment  A)  and  may  net  be  generally  available  to  handicapped 
students  in  the  education  setting:    (1)'  Physical  and  mental  ■  * 
restoration  services;  (2)  General  ana*  special  medical  examinations; 
(3)  Transportation  in  connection  with  the  provision  of  ther 
vocational  rehabilitation  Services  including,  for  example,  to  job 
training  sites  where  placements  have  been  made  cooperatively  by  . 
the  -school  and  rehabilitation  agency;  (4)  Telecommunications, 
sensory  and  other  technological  aides' and  devices;  (5)  Job  * 
development  and  placement  in  suitable  employment;  (6)  Post-employment 
services  necessary  to  assist > handicapped  individuals  to  maintain' 
, their  employment;  and  (7)  The  purchasing  of  occupational  licenses , 
tools  and- equipment  necessary  for  entry  into  employment.   '  ,  • 

Services  such  as  those  listed  above  would  not  be  required  by  the"'  - 
majority  of  handicapped  students    They  may  be  required  fo/,the* 
more  severely  impaired  students  to  assist  them  to  become* wel 1- 
adjusted  and  suitably  employed.  ,  j 

Cooperative  Arrangements 

It  should  be- determined  by  State  education -and  rehabilitation  . 
agencies  which  services  and  unde.r  what  conditions  Such~j£rvices 
can  be  made  available  by  -each  agency  and  provided*to*  haridjcapped' 
students  .\   Formal  cooperative  agreements  between  these  agencies 
should  establish  specific  guidelines  for  providing  the  essential  "* 
services  needed  by  the  handicapped  student.    These  (^operative 
agreements  Should  with  respect      services  define  as  a  miMmOnj  (1) 
how  the  services  would  be  a  component  of  a  student's  IEP  and  IWRP; 
(2)  benefits  to  be  made  available  by  each  agency;  (3)  eligibility  . 
cKiterfa.  '  .  , 

v  '  '  ' 

Cooperative  arrangements  betweeVi  the  State  VR  agency  and  the  State 
Education  Agency  can  establish  the  specific  responsibility  of  each 
agency  in  the  provision  of  services  to  handicapped  individuals  under 
an  IEP  and  an  IWRP  particularly  where  the^State  Education  Agency 
is  unable  to  provide  such  services.    Additionally^  with  respect  to  « 
availability  of  services  for  jiandicapped  individuals  through  vocatioril 
'education  for  handicapped  individuals  for  post  secondary  training 
at  less  than  the  baccalaureate  level.  * 

State  VR  agencies  must  keep  within  tfje  provision^'  inte/it,  and  spirit 
of  the  Rehabilitation  Act.    They^must  work  within  arrangements  that 
recognize  the  expansion  and  contraction  of  services  capability,  and 
make  accommodations  for' such  changing  availability  of  resources.  In 
this  connection,  the  State  Plan  for  VR  services  requires  that 
cooperative  arrangements  be  reviewed  annually  for  conformity  to 
established  goals  and  procedures  Lu  maximize  the  use  of  similar 


benefits.    It  is  recognized  that  availability  of  service  falls  in 
the  area  of  negotiable  services  rather  than  basic  education  services. 
It  is  further  recognized  that  where  a  State  program,  has  the  flexibility 

■  -';  v..  /    ' 
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to  utilize  direct  State  funding,  Title  XX  spcial  services  funds, 
or  other  funding  sources,  there  is 'an ■ inherently  greater  potential 
for  more  flexible  cooperative  arrangements. 

Collaborative  development  arid  execution  of  the  IEP  and  IWRP 

Eaojj  chflcf  ^rved  under  P.L.  94-142  must  haV^an  Individual i z ed 
Education  Program  (IEP).  0Each  handicapped  individCiaT  served  by  the 
VR  program  must  ffave' an  Individualized  Written  Rehabilitation  Program' 
(IWRP),  except  for  diagnostic  services.    The  education  agency  does 
not  have  to  provide  and  pay  for. all  services  in  an  IEP.    The  same 
:is  true  for  VR  and  its  IWRP*.  '  Services  under  an  IEP  or* IWRP  may  be 
paid  for^by  the  other  agency,  or  some  other  community  resources. 
.The  IEP  may  contain  reference  to  services  which  are,  in  fact,, 
provided  under  an*  IWRP,  and  vice  versa.  > 

Both  the  Rehabilitation  Services  Administration  and  the  Office  of 
Education  strongly  encourage  State  education  agencies  and' State 
vocationaTrehabilitation  agencies  to  develpp  collaborative  IEPs 
and  IliRPs  at  the  earl iest*  time  appropriate  to  each  eligible 
individual.    One  guiding  principle  is  that  the  VR  agericy  should  not 
be  ejected  to»rovide  and  pay  for  services  for  han<ficapped  Students 
'which  ar*e  afforsfed  /ion-handicapped  students  in  the  sfchool  ^setting, 
^s  required  under  Section  504  of  the v^ehabilittftion  Act.  * 
Additionally,  .VR  agencie^  cannot  provide  services  at  a  point  in  . 
time  where  such  services  toeet  only  educational  needs  and  do. not  . 
appropriately  fit  into  a  continuum  of  services  under  an  IWRP  leading 
to  a  vocational  objective.    VR  involvement  might  occur  on  an 
.individual  basis  as  early  a^  secondary  school  entry  for  fire-vocational 
planning  purposes  which  normally  would  not  involve  expenditure  of 
funds' at  that  "stage.    Later  on,  VR*  should  become  involved  at  least  k 
by  v£h£  terminal  year- (graduation  or*  t^minaticfn  for' other  reasons) 
w^th  .students  who  are^expected* to* need  TOs&ervices.*" 

Cooperative  Funding 

For  a  number  of  years,  Federal  .Financial' Participation  (FFP)  has  . 
4>een  available  for  expenditures  (hade  in  support  of1  cooperative 
programs 6 involving  State  VR  agencies  and  State  of  local  public  '  • 
agencies.    These  agreements  are  required  to  meet  the  specific 
requirements  of  Section  1361.13  CFR,45\  The  Rehabilitation  Services 
Administration  in  Program  Instruction  7&-22  dated  June  .5,  197J3, 
terminates  Federal  Financial  Participation  for  expenditures  made 
and  certified  to  the  State  vocational  rehabilitation  agency  under  a 
cooperative  agreement,  by  the  participating  State  or  local  agency. 

.Federal  Financial  Participation  continues  to  be,  available  for 
expenditures  made  in  support  of  cooperative  programs  between  State 
VR  agpnries  and  other  State  or  locctl  agencies.    Requirements  for  FFP 
are  that  the  cooperative 'program  meets  the  requirements  or  Section 
1361.1-3  CFR  45  and  State  funds  expended  are  directly  appropriated 
tp  the  State  VR  agency  or  are  transferred  to  the  VR  agency  by  the 
participating  State  or- local,  agency. 
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Sharing,  personal  information  between  agencies 1     -  %  - 

Various  laws  and  regulations  govern  the  sharing  of  personal 
information  in  different  ways.    Legislation  and  regulations^ 
applicable  to  education  records  allow  rather  free  access  by' the 
individual  to  his  own  records.    Many  programs  will  share  information, 
with  other  agencies  under  conditions  that  such  information  will  ^ 
not  be  further  divulged.    VR  case  files  often  contain  information 
obtained  from  a  variety  of  sources,  some  of  whom  do  restrict  further^ 
release.    To  address  this  problem  and  others ,  ~RSA^i-s- currently 
working  on  revisions  to  regulations  and  guidel inesNdeal ing  with 
access,  disclosure,  and  protection  cf  personal  infoVmatfdn-.  Until 
these  problems  pan  be  worked  through,  VR  agencies  may  permit  the 
sharing  of  information  only^on  a  Selective  basis  in  accordance  with 
State  policies  implementing  section  1361.47  of  the  Federal  - 
regulations.  •  ' 


Both  Federal  agencieT recognize  that  tfle  education  and  rehabilitation  programs 
administered  by  each  State  vary  in  content  and  structure  and  that  each  State  *N 
must  develop  inter-ageYicy  agreements  which  will  permit  the  best  use  of1  each 
program  for  the  individuals  benefit.    Attached  to  this  memorandum  '.is  a 
listing  of  services  which  may  be  appropriate  under  P.L.  94-142,  P.L.  94-482 
(Vocational  education),  and- P.L.  93-1 12  (the  Rehabilitate  Act).'  —  | 

This  letter  is  part  of  a  continuing  joint  effort  between  the  Off^c-es  of 
Education  and  Rehabilitation  Services  to  assjst  State  agSnQies  in  establishing, 
action  plans  and  resom'ng  impediments  for  coordinated  services  to  handicapped 
individuals.    A  high  level  interagency  collaborative  team  fnjm  th4e  Off  ice  .of ' 
Education'and  the  Rehabilitation  Services  Administration,  including  representa- 
tion from  CSAVR,  NASDSE,  and  NASDVE,  will  continue  to  meet  from  time  to  time 
to1 further  this  process  and  to  respfve  problems  identified  by  State  Agencies 
which  require  our  joint  attention. 

\  •  • 

Any  State  agency  orA association  referred  to  in  this  memorandum  which  requires 
assistance  in  resolving  policy  or  regulatory  impediments  or  questions  are' 
,  invited *to  submit  such  to  the  persons  identified  in  Attachment  B.  Requests 
should  contain,  as  a  minimum,  a  statement  of 'the  problem,  agencies  involved, 
implications  of  the  problem,  altjernati ves  considered,  preferred  alternative, 


and  the  timeline  for  Federal -response. 


of 


Robert  R.  Humphreys^ 
Commissioner,  Rehabil1tat1on*Serv1ces 
Administration. 


EdWin  W.  Martin.  Director 
Burea;u  of  Education  for  the  Handicapped 


Daniel  Dunham,  Director 
'Bureau  of  Occupational  and  Adult  Education 
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ATTACHMENT  A 


The  following  tablfe  represents  a*  revision  by  £he  N&tfOnal  interagency  S*eam 
of  one  •initially. developed  by  a  joint  CSAVR-NASDSE  Task'-Force.  ^Under  Federal 
laws  and  regulations,  all  of  the.  activities  'listed,  below  cap  generally -be 
provided  by  special  education,  voca.ttonal  tehabil  itat'ion ,  and  Vocational 
education,  with  the  exception  of  those  activities  marked  with  an 
Asterisk  marked  activities*  are^excluded  under  most  circumstances  or  lack 
authorization  in  the  statutory,  authority  for  the, program. 

It  is  expected  that  each  of  tj^listed  activities /wilf  be  addressed"  in  the 
development  of  collaborative  sg&ice  agreements  within  each  State,  - 


\ 


iteiivi 


■  ^   ACTIVITIES  ' 


SP  ED 


VR 


..VOC  ED 


Find 


ti'es: 


1)  Public  awareness    *  • 

•  *  „ 

2)  Professional,  awareness 
'3)    Mass  screening^  ^ 

4)    Individual  screening  > 


Cross  Referral : 

Assessment  Activities: 

1)  Psychological 

•2)  Social/home/peQf 

.3)  Educational 

.    4)  Speech  &  .language 

5f  General  medical  examination 

6)  Specific  medical  examination 

7)  Vocational  interest/aptitude 

8)  Work  evaluation  1/ 


^"6 

•3 


p 


* 


 >   \ 

1/  Usually  provided  in*  private  rehabilitation  facilities  to  determine  work 
potential  or  employ&bility.  >  n  v 
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ACTIVITIES 

> 

Or  LU 

- 

VR 

'  VOC  ED 

•  » 

Dvr*n ram  Planninn* 

*»                                                                                                                    • V 

a 

v 

Services : 

1  \     firriinatinnal   skills  instruction 

o\    ArAripmir /vnratinnal  suDbortinQ 
instructions 

- 

/ 

3)^  Counseling  -  academic  adjustment 

- 

4)  'Counseling'--  personal  adjustment 

5)  *  Counseling  -  vocational  adjustments 

i 

fi)    Medical  services  other  than 
diagnostic 

**> 

* 

7^    Mont a 1  thpranv  * 

* 

8) .  Aids/devices,  etc.  - 
individually  owned 

* 

* 

^Aids/devices,  etc.  -  for  learning 
and  job  training  site  accommo- 

'  .      Qd  L  1  UN b 

'9)    Interpreter  &  reader  services  - 
for  personal  use  or  home  study 

* 

\ 

*  > 

.Interpreter  &  reader  services  - 
*for  learning  and  job  training 
site  accommodations 

10^    Other  related  services,  i.e., 
0T,>PT,  speech  correction 

t 

/ 

11)    Job  development 

*  f 
1 

12)    Job  placement  * 

13)    Post-eraployment  services 

** 

• 

* 

14)    Occupational  services  vtoois, 

equipment,  etc.)  -'individually 
'  qwned 

* 

N 

* 
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ACTIVITES 


Q  

15)  Family  support  services, 

16)  Transportation 

M)r  Subsistence \hile  in  training  • 


SP  ED 


VOC  E& 


Architectural  Barrier  Removal: 

1)  Individual  accommodations 

2)  Home  .accommodations 

3)  Learning  site  accommodations 

4)  Job  training  site  accommodations 


j 


NOTE:    Work  study,  work  experience,  OJT,  etc.  have  not  been  included  in  the 
above  listing  because  of  the  numerous  and  varying  definitions  and 
conditions  applicable  to  these  services  under  the  programs.  They 
will  be  addressed  in  subsequent  materials.  ' 


A 
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Leadership^Training  Institute  in 

Vocational  Education  for  the 
.  Handicapped:    A  Spepial  Project 

PROJECT  ABSTRACT 
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Leadership  Training  Institute  in  Vocationajl  - 
'  .        Education  for  the  Handicapped:    A  Special  Project 

K     '  *    PROJECT  ABSTRACT 

In  the  past  five  years  there  has  been  a  renewed  national  interest 
in  expanding  and  improving  vocational  education  opportunities  for  handi- 
capped learners.    As' a  result  of  federal  and  state'legislation,  fitig^- 
tions,  and  the  efforts 'ef  various  advocacy  groups,  there  has  been  a  sig- 
nificant concern  expressed  for  the  need  to  provide  handicapped  learners 
with  an  appropriate  vocational  education  in  the -least  Restrictive  environ- 
ment. "  ^     %      •  .  ,  , 

•  ■  «  >        •  « 

In  part,  to  address  this  concern  the  Bureau  of^ Education  for  the 
•  Handicapped/USOE  has  funded  the  Leadership  Training  Institute  project  to 
conduct  a#series  of  eight  (8) 'regional  topical  institutes  for  Leadership 
personnel 'from  the  fields  of  vocational  education,  .special  education,^  and 
vocational  rehabilitation.    The  institutes  are  designed  tb:  .1)  address  the 
implications  of  recent .legislative  developments,  and  2)  assist  regional,  . 
state,  and  local  leaders  in  formulating  effective  policies  and  guidelines 
to  implement  appropriate  vocational  education  programming  for  handicapped 
learners.    Approximately  150  individuals  involved  in  administrative, 
planning,  and  other  leadership  Voles  from  state  education  agencies,-  pro- 
fessional, and  advocacy  organizations,  state  advisory  councils,  and  insti- 
tutions of  higher  education  will  be  selected  to  .attend  each  regi%na*l 
institute.  *  Two  institutes  addressing  the  topics  of  "individual  education 
programming "  and  "the  least  restrictive-environment"  are  being  planned  for 
the- 1978-79  school  year. 

A  national  needs  assessment  survey  is  in  progress  to  determine  the 
nature  and  extent  of  the  leadership  training  needs.    The  project's  national 
planning  and  advisory  council  will  be  involved*  in  planning  and .conducting 
„the  2-day  topical  institutes,  identifying  criteria *f6r  selection  of  parti- 
cipants, and  reviewing  specific  project  components  and  publication's."  di- 
vidual institutoH^roceeding^  documents  and  a  report  of  leadership* needs  ^ 
assessment  survey  are  arciong  the  products  To  be  generated  by  the  project,*  / 


The  project  is  being  jointly  condu^ed'b^th^Uniyersity'o'f  ll lirsris 
£nd  The  Pennsylvania  State  University.  Additional  information  concerning 
the  project  can  ,be  obtained  by  writing: 

*       *Dr.*L.  Allen  Phelps,  Project  Director 
+  Leadership  Training  Institute/Vocational  . 

n  hducation  and  Special ^Education* 

.  \  *  345  Education  Building  .  '  \ 

^  ,  University"  of  Illinois  *  .  *  * 

UrUana,  IL    61801    •  '  t 


(217)  333-2325 


•  T 
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EDUCATION  OF  THE  HANDICAPPED  POLICY  PROJECT 


Th^  George  Washington  University   -  •  , 

Suite  310  •    ,       «       s  J  a  ^ 

1001  Connecticut  Ave.*  N.W.  •  r 

Washington,  D.C.    20036  \  . 

Samuel  Hal  peri n,  Director  "  -.i 

Lisa  Walker  —  Coordinator 

(202)  676-5910  •  \ 

In  its  second  year,  this  project  is  designed  to  assist  the  develppment 
of  educational  policies  necessary  to  implement  the  Education  for  All  Hapdi- 
xapped  Children  Act  (Public  L^w  94-142)  by  providing  forums  for  dialogue,  '% 
problem  identification  and  resolution  for  state  and  local  officials,  education 
and  related  associations,  parent  and  other  public  interest  groups ,  and 
other  organizations  and  individual's.    The  project  will  focus  primarily  on 
the  development  of  interagency  agreements  ffir  cooperative  support  and 
delivery  of  comprehensive  services  to  handicapped  children,  including 
research  and  publication  of  materials  on  the  current,  status  of  these 
agreements,  and  unique  cooperative  activities  ongoing  at  the  local  level;* 
will  convene  national  and  regional  activities,  conferences1  and  programs 
to  extend  awareness  tff  the  current  status  and  needsfor  cooperative, 5fgr.ee;-  •  ^ 
ments^and*to  identify  continuing  interagency  difficulties;  ajjd  will  design* 
a  problem-solving  strategy  to  assist  state  agencies  in  establishing  facil- 
itating agreements. 

'  At"  the  national  level,  project  staff  will  work  with  representatives  of 
governor?,  legislators,  parent^  teachers,  disabled  individuals,  principals, 
handicappedvchi,ldren,  and  others  to  identify  continuing  problem  areas.  The 
project  will  sponsor  a  series  of  field  trips  and  Washington-based  meetings 
for  federal  policymakers  in  education  to  examine  services  to  handicapped 
children  and  the  s.tatus  of.  implementation  of  the  federal  law.1  '  The  staff 
will  convene  a  series  of  state  and  local  forum's  through  The  Associates 
Program  (TAP),  the  Educational  Policy  Fellowship  Program* (EPFP)  and  other 
.vehicles  to  focus  on  state-specific  issues  in  serviqe  delivery.  .The  project 
Will  provide  "national  activities,  conferences  and  programs  to  promote 
awareness  of  the  law,  to  better  identify  specific  needs  and  to  furtVeir 
communication  of  various  policymakers  involved,  in^mplementation,  This 
effort  is  being, funded  byi  the  Bureau  of  Education,  for  th6  Handicapped,  U.S. 
Office  of  Education.  -  •  * 
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Information  Memorandum  to  Stal 
Rei&bilitation  Agencies  Regarding  ^ 
Mental  Health  Coordination     ^  '  ^ 
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'  COOPERATIVE  AGREEMENT   '         "r  v  •„ 
NATIONAL  INSTITUTE-OF  MENTAL  HEALTH, 
ALCOHOL,  DRUG  ABUSE,  AND  MENTAL  HEALTH  ADMINISTRATION 

-  AND  THE  ,  . 
REHABILITATION  SERVICES  ADMINISTRATION,  . 
•  ADMINISTRATION  FOR  HANDICAPPED  INDIVIDUALS  ' 


May  31  /  1978.    „  . 

'  /  *  *  I. 
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PART  ONE-GENERAL  ^  ' 

•  * 

Parties  to  the  Agreement  .  . 

The  parties  to  this  agreement  are  the  National  Institute  of  Mental 
Health  and  the  Rehabilitation  Service^  Administration.    The/agreement  was 
developed  in  conjunction  with  and  is  endorsed  by  the  National  Association 
for  State  Mental  Health  Program  Directfer^the  National  Council  of  Community 
Mental  Health  Centers,  and  the  Council  of  State  Administrators  of  Vocational 
Rehabilitation.    An  attached  endorsement\sheet  lis^s  the  names  of  other 


organizations  that  endorse  and  support  this  agreement.* 
Legal  Basis "Tor  Cooperation 

This  agreement' is  entered  into  by  authority "given  to  the  respective 
cooperating  agencies-  under  the  Rehabilitation  Act  of  1973  as  amended 
(P.L.  93-112),*  the  Health  Revenue  Sharing  Act  of  1975  (P.L.  94-63),  the     '  . 
Public? Health, Service  Act  as  amended  (P.L.  78-410),  and  related  State  legis- 
lation. ' 
Purpose  of  the  Agreement 

The  purpose  of  this  agreement  is  to  set  forth  principles  and  operating 
procedures  which  will  guide  NIMH,  RSA  and  their  State  and  local  ^counterparts 
in  establishing  'relationships  and  operational  plans  to  facilitate  services 
authorized  by  law  to  persons  disabled  by, -mental  health  problems  on  an  effec- 
tively  coordinated  and  int&cjrated  basis  Without  duplication  of  effort. 
FederaJ /State/Local  Roles  ^ 

State  mental  health  agencies  operate  mental  health  programs  in  the 
States.    In  addition,  these-mental  health  agencies  administer,  estSBIish 
standards  for,  or  monitor  the-. operations  of  federally  supported  mental  heal tf^ 
centers',  under  State  plans  approved  by  NIMH.    NIMH  grants  for  client  (patient 


V 


\ 

9 


services  are  made  directly  tk  the  community  mental  health  centers  which. 

"operate  in  "catchment"  areas  .specified      State  plans.    These  centers 'provide 

v  .  v  • 

services  authorized  under  the- Federal  law  arid  may  provide 'additional  services^ 

.  Sta\e  vocational  rehabilitation  agencies  opera'te  under  State  plans 

approved  by  RSA.    All  RSA  grants  foV  client  "services  are  rfiade  directly  to 

the  States  which  deliver  the  services  through  local  offices.    The  Vocational* 

rehabilitation  local  services  areas  and  the. mental,  health  catchment  ^reas  are 

seldom  the  same.  * 

The  vocational  rehabilitation  services  listed  in  this  section  are  those 


.V 


authorized  under' the  Federal  Rehabil itation'Act  aUd  are  delivered  on  a  State- 

wide  basis.    Th,e  mental  health  services  listed  are  those  authorized  under 

the  mental  health  legislation  and/are  de] iverecf  through  federally  funded 

community  mental  health  centers,  or  through  other  public  or  private  agencies. 

•      •  *  .  ..  . 

Servi-ces  of  Vocational  Rehabilitation  Agencies 

^Eligibility  .   

State  vocational  rehabilitation  agencies  have  been  established  to  ^ssist 
tn  the  vocational  rehabilitation,  of  physically  and  mentally  han^Hk^ped  per- 
sons. '  Responsibility  for  determining  eligibility  of  individuals  for  these 

/  *       .  *  r 

-  services  rests  soJelV  with  the  State  agency.    Thet criteria -of  eligibility 

•  ■*        •  -  ,         .  •  * 

for  vocationa]  -rehabilitation  are:  #%  *  v   .  % 

.'  '  '    *  * 

1.    The  presence  of  a  physical  omental  disability  which 

.  .  "     '        .    '       ■      4"    /    •  ■  •    -  r  -  x*    ..  .  ' 

constitutes  of  results  irr^a  substantial  "handicap  ,to 

employment/  v  '  •  . 

.  2.    A  reasonsable  expedition  that  vocatignal^r§ha£i ligation 
'    .  ■        •  .  t*  *  *• 

services  may  benefit  the  individual  in  terms  of  employabilityTT^ 

*  *     <    .     '  -  .    '  ;  >  '         ,     .   .  !  r>  # 

•  *•  "  '.v  .  '  ■  '      •     -       \  '■ 
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Services  "  ^ 

The'following  services  are  made  available  for  the  purpose  of  assisting 
handicapped  persons  prepare  for  remunerative  employment: 

1.  Evaluation  of  rehabilitation  potential; 

2.  Counseling  and  guidance,  fnj^ding  vocationally  oriented 
personal  adjustment  .counseling; 

3.  Physical  and  merjtal  restoration  services; 

4.  Pre-vocational ,  vocatiTDnal^Mjustment  and  vocational  training; 

5.  Maintenance^  not  exceeding  the  estimated  cost  of  subsistence, 


during  rehabilitation; 

6.  *  Transportation  in  connection  with  the  providirrg  of  any' 

vocational  rehabilitation  service; 

7.  Services<to  members  of  a  handicapped  individual's  family  when 
such  services  are  necessary  to  the  vocational  rehabilitation 
of  the  handicapped  individual;  _    -  * 

8.  Telecommunications*  sensory  and  other  technological  aids  and 
devices; 

9.  Recruitment  and  training  services  to  provide  new  employment 

•  .  opportunities  in  the  public  services  fields;  "  ^ 
,10.    Placement  in  suitable  employment;        m  ^ 

'  11.    Post-employment  services,  necessary  to  assist  handicapped 

■\.  ^ 

individuals  to  maintain  their  employment; 

•  •  * 

12.  Occupational  ^licenses,  tools,  equipment,  initial  Stocks 

(including  livestock)  and  supplies;  and 

13.  Other  goods  and  services  which  can  reasonably  be' expected  to 
benefit  a  .ftandi capped  individual .in  terms  of  employabil ity. 
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Services  of  Community  Mental  Health  Centers 

Eligibility 

Any  person  who  has  a  mental  health  problem  may  be  served  b$ca 
community  mental  heal thr  center*    The  resource?  available  and  agreements 
wit^  other  agencies  will  determine  .thfe>.s^rvices  actually  available  in  a 
center* 

Services     (Required  by  Federal,  law)  „  •*    '  \ 

1.  Inpatient  services  including  full  'time  hospitalization. 

2.  '  Outpatient  services  including  appropriate  treatment  so  that 

—  cHeirts--^an-furiction ~as~they-go-  aboutHfne-ir  dai-ly  li-ves.     


3.  Partial  hospitalization  as  treatment* alternatives  to  full 

time  hospitalization.      -  '  ^ 

4.  Emergency  mental  'health  services  available  24  hours  a  d£y, 
seven  days  a  week. 

5.  Consultation  and  education  services  to  a  wide* range  of  , 

y 

individuals  and  entities.  •  ^ 


ERJC 


'6.    Specialized  services  for  children. and  elderly.      x  * 

"       •  \ 

,   7.    Screening  services/available  to  courts  and  other  public 

agencies  considering  individuals  for  inratient, treatment.  "  ' 

8.  '*  Fo-llowup  care  for  mentally  ill  resident^  discharged,  from 

merttal  health  facilities.  .  i 

\  ■ 

9.  Transitional  residential  services  for  mentally  ill  residents 

discharged  or  diverted  Trom  institutions,  including  living 

arrangements  and  access  to'  supportive  or  rehabilitative  services. 

10,  .Alcohol  anc|  alcohol  .abuse  services,,  if  not  available  from  \ 

•  *■ 

*  other  sources.  - 

.v  • 

K  '  - 

\11;    Drug  addiction  and  drug  abuse  services,  if  not  available  from 
'  other  sources.         '    '  . 

90    '  ^  / 
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Recognition  of  Joint  Responsibility     '  < 

In  carrying  out  their  responsibilities  under  their  respective  laws, 

the  signatories  to  this  agreement  recognize  overlapping  authority  and  joint 

v. 

Responsibility  to  provide  comprehensive,  effective  services  to  njentally 
disabled  persons.    They  recognize  that  'their  ability  to  provide  the  needed 
services,  and  the  economical-use  of  their  resources,  require'careful  joint 
planning  and  cooperative  efforts.  V 

They  recognize,  further,  that  no  single  pattern  for  cooperative  effort 
can  be  effective  everywhere.    In  general,  with  respect  to  a  client  for  whom 
the  two  agencies  share, responsibil  i,ty,  the  mental  health  agency  will  provide 
psychiatric  consultation,  mental  health  .treatment,  and  emergency  mental 
health  services.    The/ vocational  rehabilitation  agency- will  provide  all  ser- 
vices  that  are  needed  to  facilitate  the  client's  vocational  adjustment.  The 
precise  roles  of  each  agency  in  a  given  geographical  area  will  depend  upon 
the  resources  available  to  both  agertcies  arid,  the  particular  needs  of  the^ 
client.  .  ^ 

c 

-  As  they  $nter  \nto-tMs  agreement,  the  forties  recogniz^  the  existence 
of  problems  which  must  be  overcome  if  it  is  to  bfe  fully  effective.  These 
includ^e?  differing  'organizational  structures  for  delivering  services,  differ- 
ing  traditional  models  for  delivery  of  services,  differing  professional 

s  % 

V  - 

training  and  employment  backgrounds  of  employees,  and  limited  resources 


to  perform  the  fun^Bns  assigned  them  uader  existing  TaWS"! They  recognize 
that  a,  solution  to^^e  problems  will  require  specific  and  well  planned 
strategies >  .persistence  and  dedication,  and  good  will,  and  they  commit^them- 
.selves*  to  thatrgoal . 
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PART  TWO-C'OOPERATION,'AT  FEDERAL  LEVEL  ,  '  • 

•  Opportunities  for  cooperation  will  be  found  at  both  State,  local 

and  Federal  levels.    This  part  covecs  areSs  of  cooperation  at  the  Federal 
*  *  * 

level.    These  areas -inclgde:    policy  development," planning  and  budgeting, 

^  -  #  \ 

information,  research  and  evaluation;  special  projects  and  demonstrations, 
manpowec^ development,  and  service  development  and  technical  assistance. 
Each  of  these9areas  will  be  discussed  briefly  in  the. following  paragraphs. 
Policy  Development,  Planning  and  Budgeting 

Ordinarily,  these  activities'  are  undert^en  and  supervised the 
Cormiissioner-Director  level'.    NIMH  and  RSA  agree  that  they  will  designate 
appropriate  staff  to  meet  twice  annually  for  the -purposes  of  collaborative 
budget ^and  policy  planning.    This  will  include  involvement  of  programmatic 
stafA-in  consultation  for  program  development  and  determination  of  program 
priorities.  < 

RSA  and  NIMH  have  responsibility  for  approval  of  State  plans  governing 
the  delivery  of  vocational  rehabilitation  and  mental  health  services, 
respectively.    The  contents  of  these  State  plans"  may  either  facilitate  or 
hinder  thfe  development  of  cooperative  programs.:  TKe  cooperating  agencies 
will  consult  with  each 'other  in  the  development  ancf  revision  pf  State  plan 
guidelines  afid  wilVexamine  existing  plan  requirements  to  ascertain  whether 
revisions  are  desirable  to  make  this  agreement  more  effective. 

Also,  from  time  to  time  .the  cooperative  agencies*  will  see  fit  to  develop 
and  promote,  within  departmental  policy,  legislation  designed  to  improve 
the  scope,  quality  and  efficiency  of  their  respective -programs.    It  shall 
be  the 'policy  of  the  cooperating  agencies  to  confer  with  each  other  in 
the  process  of  developing  »such  legislative  proposals  as  they  affect  their 
mutual  responsibilities.*  They  will  confer  with  each  other,  likewise,  in 
the  development  of  regulations  pursuant  to  legislation. 

•  -  •   ,        -92        so  •     ;  / 


Informatio 


NrMH  and  RSA  have  responsibility  to  keep  the  general  public  and  selected 
professional  and  other  special  interest  groins  informed  of  their  goals  and 
activities.    They  will  exchange-information,  releases,  publications  and'  pro-s 
cedural  manuals  and  instructions  of  mutual  interest.    This  will  include 
notification  of  time,  place  and  content  of  staff  development  programs  which 
promise  to  be  of  mutual  interest  and  invitations  to  be  represented  at  such 


programs, 


workshops  and  conferences. 


Research  and  Evaluation  * 

NIMH -and  RSA  have  resources*ava>lable  to  enable  them  to  encourage 


and  support  research  and  prograip  evaluation  designed  to  increase  knowledge 
and  measure^  the  effectiveness  of  the  programs  for  which  they  have  responsi- 
bility. 

Special  Projects  and  Demonstrations 

An  important  part  of  the  responsibilities  of  NIMH  and  RSA  concentrates^ 
on  encouraging  and  supporting  special  projects  and  demonstrations  designed  to 

*4 

J 

test  new  knowledge  under  field  conditions  and  to  introduce  and  expand  the  use 

of  methods  and  techniques  that  promise  to  improve  the  effectiveness  of  ser- 

/  &  t 

vices  to  disabled  individuals.     '  *  , 

Manpower  Development  » 

.    An  important  function  of  RSA  and  NIMH  is  to  encourage  and  support  short 


)        term  and  long  term  training  of  individuals  serving  or  expected  to  serve  the 

■JL  .  .  . 

^clients  of  their  respective  agencies.    The  two  agencies  will  cooperate  in 

providing  training  experiences  mutually  beneficial  ^rehabilitation  and 

mental  health  workers.  t  They  wPll  collaborate J n  performing  utilization  studies 

<-  of  rehabilitation  and  mental  health  services/manpower. 
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ces  Development  and  Technical  Assistance' 

I  •  '  '    '  J  -  . 

-•In  the  final  analysis,  the  success  or.failupe  of  this  'cooperative  t^rla^ 

I     tionship-wiW^dspeiid  upon  the  extent  to  which  itVesults  in  the  expansion  and 

improvement  of  sewices'to  mentally  ill  persons,  tof  .extreme  in^oWtamce;  then, 

is  the'  promotion,  of-  cooperative  relationships  at  the  service  level?"  NIMH  a«d 

'  *  "  '  ( 

RSA  wil.l.  encourage' the  fr  Statfe  and  local  counterparts  to  enteV  into  such 

>  •  \    '    V  -     '  J)  / 

agreements' and  will  assist  tl^m  in  their  efforts  to  do  so.  ^ey-will  provide 

technrcal  assistancevto  thisse  ^.agencies  and  in  doing  so  Will  coordinate  their 
„  -*  \  **  •  .  o  -       "  >*- 

efforts  to  the  maximum  extent  possible.    They  will,  advise  the  regional  office 

'to  desiqnate  staff  in  the.  rteiona^  offices  who-will  have  responsibility  for 

the  organization  and  delivery  of 3tecfThical  services  and  for  the  coordination 


'0 


of  their.own  technical  assistance '  pro/ranrs  with,  those  of^each  other  and  thosf 


of  other  agencies.. 


-nci 

*  >  X  "IP. 

NIMH  and  RSA  wil  1^  encourage  their  State  and  loeal^Qunterparts  to^sJiafe  • 
*  -  "v  * 

-/  *  '•.*••■ 

with*each  other  information  about 'the  clients  for  whom  they  are  both  serving, 

"feeing  governed  in  so  doling  by  policies  that  protectee- rights  of  the  clients 
and  assure  thai  the  information  will  be  cised  only  to  facilitate  services  to  " 
the  disabled  individual.    .  *  *  *  *  v 

Techniques  for. Cooperation    **  . t    ^     ^  • 

In  qirryinjg'out  their  responsibilities  for°cooperative  efforts  ill  tH6  _  ,  ; 
areas  of  Research  and  Evaluation,  Special  Projects  and  Demonstrations;  and 
Manpower  Development,  th^  participating  agencies  will  keep  eac;h  other  informed  , 
of  strategies  for  achieving  their  goals,  and  ,pro4|$ ts  approved  to  implement  -  ( 
their  strategies  in  carrying  out  these  programs,  |hey  will  attempt  to  cqpr-^ 


dirtafe  their  own  efforts  with  the  efforts! of  other  public  and  voluntary- 

"        ■  k  V  *       *  *  j 

agericie^so  as  to  maximize"  their*  effectiveness.  .vThey  will. share  resporvsihint'y  , 

  »  _a      '     _l    v  s  .        .s  ~ 

for" dissemination  and  u^ilizxitionvo*  findings 'in  all  of  these  areas.  In. 


9 
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their  cooperative  efforts,  they  wvll  .explore  opportunities  for  joint  fund-' 

■  *  '  .     f  . 

irfa , of  projects. "  *  .       4  J 

Procedural  Arrangements      /  °        *         '  "    *  , 

To  facltfcta  teethe  -implementation  of  this  agreement*  the  cooperating  — 
*v     •                •  \                      .  N  •  ■   ■  v  . 

t¥  .  /  •  • 

agencies  wiTT  take  administrative  auction  which  will  include  the  following 

;  ■  .  • 

steps:  •  - 

I.    Within  ninety  dayS  following  the  effective  date  of  this  agreement, [ 
the  cooperating  agencies  will  develop  a  plan  for  the  implejnentatioj/of  the 
agreement  which  includes  time  phased' plans  for  putting  into  effect  its 
various  provisions;   ■  ^      '  \ 

.    2.  .The  chief  executives  of  the  cooperating  agencies  will  designate 


individuals  to  represent  them  Tn  carrying  out  the  various  aspects  ofvthe  ,v 
-    agreement.    These  will,  include  but  not  necessarily  bie  .limited  tq  theajfegs 

discussed  iVtJ)is  par.t^of  the  agreement.    The  individuals  so' designated  will 
r     be  given  specific- responsibilities ,  which  shall  include  submission  at  teast 
annually  of  reports  to  the  agency  executive  of* progress  being  made  and  pro- 
blems encountered,  .       ^.  ^Sl      '  \  ^ 

r 

'3.    Each  chief  executive 'of  the  cooperating  agencies,,  subject  to  the 

*     »  *  .  9 

limitation  of  their- authority ,  will  appoint  individuals  representing  the 
interests,  of  the  programs  administered  by  the-otfrer  to  membership  on  appro- 

,m  vpriate  national  ^(Jvisory  "groups,  and  will  consult  with  each  QtherY^n  these 
appointments*  k  v,       *  •     ^    '  r 

The  ch-ief  executive 'of  each  agency  will,  assign  overall  fesponsi-' 
bility  for  the  impl^en'tatfon  af  this  agr^fement  at -the  national'  level  and  * 
for, providing  assistance  to  State  and  local  counterparts  ig^the -development 

1   and  im^ementation  of  agreements  *aft  'fhte&e*  levels. 


 5;  -The-  thief  agency-executives-  of -NIMH- --and-  RSA  -wil  T-mee^-at--l-ea-&t- -ooce 

annually  to* review  progress  being  made  in  carrying  out  the  provisions  of  the 
agreement  and  plans  developed  thereunder  and  to  discuss  other  matters  of  ' 
mutualconcern  to  their  agencies  and  constituencies. 


6.    Both  cooperating  agencies  depend  heavily  oTi  their  regional  offices  , 
in  carrying,^** their' policies,  and  provfding*  leadership  and  assistance  at 
State  and  TocaT  levels.    They^Will  emphasiza'th$  importance^  thisptoreement 
in  their  oral  and  written  communi cat ions  with  regional  officers  ahdlwill 
advise  th6  regional  office  to -assign  specific  roles  to  their  personnel  in 
carrying  ,put  the* agreement.  .  \  . 

'   PART  THREE—RECOMMENDATIONS  FOR  COOPERATION  AT  STATE  AND  LOCAL  LEV-ELS    &  % 

As  indicated-  elsewhere,  c^uciaT^tcTtTie^  success  or  this  agreeWenTr~i~s 
its  implementation  at  the  service- level . .  Agreements  between  rehabilitation 
and  mental  . health' agencies  at"'these  levels  should  be  entered  into,  using, 
this  agreement's  a  guide  but  adapting  it  to  local  conditions,  reflecting 
operational  responsibilities  to  be  carried. out  by  each-  party.     Cooperative  . 
agreements  at  State  and  local  levels  should  address  themselves'to  the  follow- 
ing  considerations..  - 
Parties  to  the*  Agreement .  *   .  *  " 

In  some  States  the  State  vocational  rehabilitation  agency  and  ±he  State., 
■mental  health  agency  should  enter  an  a^ree^rtit  which  applies  to  both  publicly 
dnd  lor iVately  owned/operated  programs,    In  other  instances /vocational  reha- 

*  t  »  A. 

bilitation  should  entfer  into  .agreements  directly  with  CMHCs, ' psychiatric 

^hospitals^r  j^ther  types  of  mental . health  facilities. 

*  /*         -        •  '    •  -  -    *    *  ' 

^Purpose  of- the  Agreement  -  * 

fc  The* purpose  of  the  agreement  should'be  to  facilitate  the  expansion,  -  , 

impcovemegt  and  coordination  of  services  to*  persons  disabled  by  rpental:  health 

problems  for  whom  responsibility  is  shared  by  mental  health  aftd  rehabilitation 


-Xegai"T5grsTry"""''"^'ww'  ™,...™.™.™..,..,.v.»™.... 
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The  legal  basis  for  the  agreement  should  be  cited.    Reference  to  both; 


r,   Federal  arid  State  laws  should  be  made.  , 
Services  Provided  by  Each  Agency 


The  ser'v'ices  for  which'each  agency  is  responsible  by  law  should  be 


* 


lifted.  *The~ioverlapp.ing  nature  of  the^ffuthority  should  be  recognized. 

.    '  '  •       <  -  ■   .  '    '  k\ 

Since  mental  health,  services  are  what  may  be  described  as  "cradle  td  gray£" 

^uvi  VR  services  are  available,  with  minor  exceptions,  only  to  individuals 
of  o^  afJprpachihg  working  age  with  specified  requirements  for  eligibility, 
it  is  very  important  that  ^the  role  to  be  played  by  both' agencies  be  clearly 

-spelled  out,  including  the  characteristics  bf  the  individuals  to  be  assisted* 


by  the  VR  agency  and'  the  ^ervices  to  be  provided  by  the*mental  health  agency 

white  VR  services  are  underway. 

.    +  * 
Continuity  of  Care 


On^of  the  greatest  problem,  in  serving  mentally  ill  persons  in  the' 


community  is'assujrincf  aVcontinuity  of  relevant  care  ^£r<jrn  initiation  of 


ser- 


vices until  need  is  no  longer  apparent.    Often /several,  agencies  in  addfti'on 


t<TV^  and  mental  health  will  be /involved. '"it  is  imfj^tant,  therefore,  that 

•  i  *  *  \  *  ,  .  .  :  \  « 

,  the  agreement-include  procedures? J:oat.  wil/h  assure  that  there'are/no  gaps  'ki 

*  service  that  will^b^detrjme'ntal  -to-the  welfare'  of  thq  client.    Consideration  k 

should  be  giver^to/hav-ing,  in^many  instances,  one  professional  person  in\one 

•the  service  agencies  aJfcept  resporisibi4ity^f6r.s[h6otf\  \f1ow  of  servites  v 


without  regard;  to  wbat  agency  is  providing  service's  ?t  a  given  /tfme.  • 

The  agreement  should  include  a  fprinafVrefer.ral  procedure. and  arrangements  • 
"for  >repor ting  back  .on  referfals!    •  •       •  -\*  *  \  A      '  1 .  ; 


f; 


i 


^                          '  '    ,  t  t 

3oTirt"5taff~^a4n^^   ^ — r — — — — — - — 

Effective  referral  and  Service  coordination  will  depend  upon  a  through 

understanding  by^the  staff  of^ach  agency  of  the. services  available  from  the 

cooperating^agency  and  ?the  system. thro ug|i^iiefT^i^  services  are  delivered. 


To  facilitate  this  mutual  understanding,  the  agreement  sTtoulcTp^vTcfe  for 


roviders  and  adrainisrative  personnel.  • 


interagency  training  program  for  service 
Use  jof  facilities 

The  agreenWt  should  provide  *fjor  coopbratiy^  planning  for  the  develop-, 
)  '  'I 

ment  and  use  of  facilities,  designed  to  serve  the  mentally  ill.    In  instances 

in -which  a  facility  operated  'by  or  for  tfje  clientele  of  one  of  the  agencies 

is' used  extensive^  by  clients  of  the  other,  a  supplementary^ cooperative  agree- 

\  l  ;  - 

ment  relative  to  the  use;crP  such  facility  may  be  wededr^  The  cooperating 


agencies  will  consult  with  each  other  £nd  be  mutually  supportive  of  each  , 
other's  efforts  to  make  available  in  the  community  suitable  .living  arrange-  . 
men t£  for  Inen tally  'ill  persons.  ;       •    \  *  > 

Consideration  should 'be  given,  also.,  to  locating -the  rapresen^^tives  of 
\      one  agency  in  tlie  facilities  of  the  other /when  suth  arrangement  promises  to 
-facil  itgte.  the  *pr"ovi5ion  Df  services  to  individuals  served  jointly  by  the  . 
two  agencies*.  %         •  . 

 \ 

Jojnt  Funding  '  :  •        •  m  -  .  * 

* — 1 — ;         .*  * .        •  - 

.    *      #     Both  genial  legislation  anc^  VR  and  mental  health  federal  legislation 

authorize  the  use  of  Federal  resources  for  joint  funding  of  projects;  Admini- 

stratiorv  of  sucl\  projects  may*be  undertaken  jointly,  or  one  of  the  agencies  , 

"  m  involved  may- administer  the  project  for  the  cooperating  agencies.  Agreements 

should  necpgnize  this  infrequently  us£d  authority  ^d  encourage  exploration 

N    #. ,  of  "opportunities  to  us^-'this  authority,  when  such  joint  funding  land  admini- 
«         *  ✓        •  i  <*'  i 

^    -  .  .  *  v  .  •    V  ^  .* 

stration  premises  to  improve' or  expand  services,  ;  /  L 


The  agreement  should  specify  that  the  cooperating  agencies  willexhange  • 
information,  releases,  publications  and  prlDc^edural  manuals  and  instructions  j> 
*of  m'utual.xoncerp,;  to  tfifr-cobperatipg  agdncies. 


^nfi^errttalTty-3)f  Client  InronnaViurr 


The  agreement  should  provide  that*  in  instances  in*which  both  agencies 
are  .serving  a 'client  they  will  share  information  f rom *the  files  of  the 
individuals. being  served,  such  information  to  be  used  only  for  the  purpose 
for  which  it  wets  made  available.    Federal  and  State  laws,*and  the  rights  of 
the  individuals,  of  course,  will  govern  this  exhange  of  information.  * 
Implementation  and  Evaluation 

' —    ^ch~S£ate-or  1  oca-f-agency-  invophved— ffv^cooperative^§reementr4^i44- — 1 — 
assign  a  member  of  its  staff  as  liaison  with  the.  other  agency.  *This  person's 

functions  will  Be:  (1)  developing  procedures  for  carryingmut  the  agreement; 
(2)*appraising 'the  effectiven£&rbf  the  relationship;  (3)  seeking  methods  to, 
'improve  the  effectiveness  of  the  joint  effqrt;  and  (4)  making  periodic  reports 

<to  the  director  of, the  agency  on 'progress  being  made  and  problems  encountered. 


•™--"Ihis„agrfij^an^  j?ut4j^  signatures 

until  amended  by  mutual  consent  or  until  terminated  by  either  party  upon 


30^days  written  notice* 


The  following  organizations  endorse. the  National  Institute  of  Meiu!Tl 


  \  ;   _  _ 

lth/Rehabilitation  Services  Administration  Interagency^ 


pledge  their*  support  and  assistance  in  tts  implementation. 


National  Council  of  Community  »  .     „     Council  of  State  Administrators 
Mental  Health  Centers    :'  '    of  Vocational  Rehabilitation 

...  ...  j 


'  National  Association' of  State  -  " 

^Me?Tt)al  Health  Program  Directors         •      ^  ^ 


y  - 
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•    .  APPENDIX  F 
On-The-\Job  Training  Project 


ARC  Research  and  Demonstration  Institute. 

» 

<  PROJECT  DESCRIPTION 


•  •*        -.*".-'     **  1 

On-The-Oob  Training  Project   ,  ( 


3 


NARC  Research  and  Demonstration  Institute* 


Institute  Director:    Brian  M.  McCSnn,  Ph.D.  \-  * 

National  Project  Director:    Michael  W.  StumBaugh  \.  * 

r      "•  \   ARCrN  OJT  PROJECT  DESCRIPTION; 

The  Association  for  Retarded  Citizens-National  On-The-Job  Training  Project' 
(ARC-National\)JT)  is  funded  by  the  U.S.  Department  of  Labor  and/or  the 
Manpower  Pl-anning  Agency  fn^our  state  through  the  Comprehensive  Employment 
and'Training  Act  ((?ETA).    It  is  administered  by  the  Association  for, Re- 
tarded Citiz*ns.-NaftiQnaK    The  project  encourages'business*  to  provide 
job  opportunities  ff>r  wor& ready  mentally  retarded  individuals  and  reim-  * 
burses  employers  for  traini-ng  given  these  individauls  during  approximately 
the  first  two  months  ofr  employment  when  job  adjustment  is  especially 

 l-l  -V  I  — —  :   —  : 


Y 


critical 


One  of  the  most  helpful  aspects  of  the  ARC-National  OJT  Projectors  its  • 
^simplicity!    Requirements  for  participation  are  specific  and  minimal,  and* 
,  there  is  very  little  paperwork  for  the  job  placement  counsel or^pr  employer  \ 
to  do.    ARC-National  strives  to  ensure  that  the  OJT  Project  will  remain  a  ' 
readily  availabfe  and  easjly-used  tool  for  job  placement  and  career  de- 
velopment.   \  v      1  /     '  >  \. 

Participation  requirementfltn^  procedures  are  detailed  below*^ —  ' 

rf/you  have  questions  or  ne^d  additional  information,  please  contact  the  , 
project's  field  coordinator -at  the  ^ddress  or  phone  number  listed  above. 
Illustrative  promotional  brochures  and^any'oth^ supportive  services  are  .  * 
also* available  at  no  cost  fromNthe  project 6 IrfceT  t  ' 


.  We 


look  forward  to  assisting  you  in  every  way  possible  to  take  advantage  x 

ef-ttfr-AftC-NationaT  OJT^PrejeefcP* —  i—  :   /  • 

.  ■  "    *  n  -         \  J 


\ 


* 

and  Municipal"  Governments  and  school  district's. 


Additional  employers  who  are  .accepHablevfor  fund frjg*  are  State,  County,. 


A 


•V 

\  »  • 


ANY  EMPLOYER  IS 
■ACCEPTABLE  EXCEPT: 


FACTS  ABOUT  USING  THE  ARC-N  OJT  PROJECT*  v 

1.     Federal  agencies  or  divisions  of , the  federal 
government. 

*  # 
™*™~- — -2^— Garment  mdiiufacl^rer5---"yower^gwl-iig"inat;tTtnH- 


— 3. 
4. 


THE  EMPLOYER 
ALWAYS;  £ 


THE  EMPLOYER!  MUST: 


THE  EMPLOYER  IS 
^EDffiURlgD  AT,  THE  / 


TIME  OF: 


THE  REIMBURSEMENT 


1. 

2.< 

1. 
2. 
1. 

2. 


operation  (other  jobs  are  acceptable) 

Tacilities • for  mentally  retarded  persons 
(institutions,  sheltered  workshops ^  etc.) 

Affiliated  units,  both  state  and*local,  of 
the  Association  for  Retarded  Citizens-  '* 
National  (ARC's). 

Religious  or  sectarian  organizations  (I.e. 
any  job  that 'requires  the  trainee  to  perform 
duties  in  a  place  or  worship  or  religious, 
insturction).  °  * 

Has  the  absolute  right  to  terminate  a  trainee 

■  '  \  * 

la  reimbursed  according  to  the  number  o1f 

trailing  hours  completed  even  if  th$  trainee 

resigns  or  is  terminated. 

Literally  hire  the  trainee  in  a  regular 
payroll  status.  ~  :  '  : 


Pay  the  trainee  at  least  the  federal  min 


xmum 


RATE  IS-:  ■ 


g  tlje  next 


THE  ;TRAINE&*MUST : 


1. 

2. 
3. 


wage. ($2. 90' per  hour  in  1979  and  $3.10  in  1980) 

Completion  of  the  '320  -  hour  training  "period 
by  the  trainee  .  .  * 

■  '  -OR-  •  ' 

Resignation  or  termination  of  the  trainee  if 
he/she  fails  to  complete  the  training  period. 

-  One-half  of  the  entry  wage  during  the  fijrst  160 
hours  of  employment'  '  r 

'  -AND-      4  ' 
One-fourth  of  the  entry  wage 
160  hours  of  employmeift: 

Calculated  on.  the  basis'  of  the  actual  entry 
wage.  There  is  no  ceiljlng-  —  the  higher  the 
hourly  wage  at  entry,  the.higher  the  reimburse-' 
ment  amount* 

*Have  an  I*.Q.  of>  80  or  b§low. 
Be  work-ready,  •  . 

a.  Average  at  least  3 5 forking  hpurs  per 
week  during  the  training. period  (i:e.,  ari^ , 

 ^Ldult  client  of  ^sheltered  workshop).  L  OR^- 

b.  ..  Average  at  least  20  working  hours  pgi  week: 
.       (The  work  week  is  defined  as*5  Sunday  through 

,  Saturday  .and  Is  not  limited  £o  only  the 
'  "school  week)  *  ,      '  * 


9' 


ERJC 

4 


106* 


-.92 


THE  PLACEMENT  PER- 
*  SQN  IS  AUTHORIZED 
yp  COMMIT  FUNDS  *JO 
.AN  EMPLOYES  PRO- 
VIDgP:- 


ANI)  be  enrolled  in  the  la^t  year  of  class- 
room activity  in  a  school  work-study  prc*- 
gram.     *  *  '  ^  " 

>a-r-v^i — U»empXa£ed^amder.eidFil^^ 

/and'  . 

.  b.     BE:     Economically  disadvantaged  (E.d.). 

(Individual  is'E.d.  if  he/she  is  handi- 
^  ^     capped X.**  .  ^ 

.    Both  the  emplx>}ner 'and  thef  trainete  meet-  ALL  re-  m 
quirements  for  participation.^  :  * 

.    A?Trainee  Job  Placement  form. is  submitted, to  * 
the  OJT,fieltf  office  immediately  after  place- 
ment is  made  aftd  funds  are  commilffced*  (usually 
one  week  after  a  trainee  begins  work).  *** 


**    Please  call  "OJT  Office  if  you  need  additional  information  about  * 
definitions  of  E.d.,  unemployed  or  underemployed .        *    *  \ 

*      *  *  ■       '  '  ■  '  \ '  I 

***  ARC -National*  will,  complete  all  other  necessary  pap  erwpgjWfefon  receipt 
of- a- Trainee  Job  Placement  .form.    No  special  record  keej^mg  or  reports 
are  required -of  the  placement  person  or  emplQyer.  _  Employers  simply 
'must^felgn  the  Reimbursement  Agreement,  Invoice  and  va  Trainee  Status 
Form  verifying  thQ  trainee's  completion  of  320  hours  Qf^egiployment . 
Th£  placement  person  will-re<;eive  c6pies  of -all  correspondence  sent  * 
"to  the  employer.-,  \„  * 


ft&.S.  GOVERNMENT  PRINTING  OFFICE:  1981-752-329 


'  Wisconsin  Vocational  Studies  Center 
/     University  of  Wisconsin-Maqison^  . 

i 

Jhe  Wisconsin  Vocational  Studies  Center  at  thfrUniver- 
sity  of.Wisconsin-MadisSmwas  reorganized  with  the  suppdrt  of 
the  Wisconsin  Board  of  Vocational,  Technical,-  and  Adult 
EducCHwn  within  the  School  of  Education  in  1971.  The  func-  • 

-  Hon  ofjthe  center  is  to  serve  the  State  of  Wisconsin  in  a  unique 

K^u/ay  Upbringing  the  resources  of  the  University  to  bear  on  iden- 
tified, problems  in  the  delivery  of  vocational  and  manfisnOer 
programs — vocational  education,  /technical  education,  adult 
education,   career  education  and '  manpower  training.— to* 

,  citizens  of  all  ages  in  all  communities  of  the  state.  The  center 
focuses  upon  the  delivery  of  services  inducing  analyses  of  need,  - 
target  "groups  served,  institutional  Organization, instructional  - 
and  curriculum  methodology  and  content,  labor  market  needs, 

f  manpower  policy,  and'other  appropriate  Jactors.   To  the  ex-  . 
tent  that  these  goals-  are' enchjxnced  and  the  foci  of  problems 
'widened  to  encompass  regional  and  national  concerns,  -the 
center  engages  rn  studies  beyond  'the  boundaries  of  the  state. 


NJfcRi  h     Si  kong,  director       *  „ 
Roclk  if.  1  am  lit.  in ,  associate  director' 


964  E«ltic.i(iiin.il  Sciences  Building        n)25  W.  Johnson  Si? 

^6*  *         '">*>  / 


M 


.idison,  Wisconsin  53706  > 


St. 


TITLE 

.INSTITUTION.;' 

PUB  DATE 
NOTE 

EDRS  P%ICE< 
DESCRIPTORS 


I 


T 


$Z'  Competency-Based)  Curriculum  in  Communications. 

^-  «*  General  Industrial  Arts. 

Tennessee  State  Dept.  of  Education,  Nashville.  Div. 
of  Vocational-Technical  Education.    \s  ' 
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Architecture;  Behavioral  Objectives^  Civil' 
Engineering; ^Communications;  Competence;  ♦Competency- 
Based  Education;  *Drafting;  Electrical  Appliances;. 
Electrical  Occupations;  Electricity;  Electronic 
:  *  •  "'    '        Equipment;  *Electronics;  Engineers;  *Graphic  Arts;  ' 

»   .  •  Guidelines;  Industrial  Arts;  Instructional  Materials; 

«  •  Job  Skills;  Learning  Activities;  Mechanical" Design 

Technicians;  Models;  Occupational  Information; 
Photographic  Equipment;  *Photography;  Printing; ' 
Radio;  Safety;  Secondary  Educati-on;  Teacher  Developed 
Materials;  Telecommunications;  Television;'  Vocational' 
*  .      "  Education  "  ~ 

;%  'ABSTRACT      .»  -    ■*•       .  ' 

Designed  and*written  for  industrial  arts  instructors 
and  .students,  this  .teacher-developed  curriculum  of fers  both  a  model' 
m  for.  instructors  and  practical  guidelines  for  classroom  activities 
*  -  tha*  exPlorfr  the  field  of  communications.  Various  aspects  of  course 
>   design  and  delivery .are  covered  in  the  introductory  section,' 

including  course  goals*  and  objectives,  student  outcomes.,  curriculum  . 
«  format>  instructor  Sidelines  for  organizing  and  composing  student, 
modules,  a  bibliography,  and s achievement  forms.  The  remaining  Units 

•  deal  with. the  following  tb|dcs:  electricity/electronics*  (radio, 
telegraph,, telephone,  television);  drafting  (architecture/  mechanical 

•  engineering^  industr^al^eagineering,'  civil  engineering);  photography 
(camera  and  lens,  picture  making  with  automatic  cameras.,  camera 

.construction  and  operation,  types  of tblack  and  white  film,  developing 
black  and  white  film,  making  prints  from  negatives;  photographic 
filters,  photographic  papers,- making  enlargements);  graphic  arts  " 
(Mock  printing;  rubber  stamp  construction.,  hot  stamping, 
lithography/offset  printing,  silk-screen  printing,  posters,  general 

'Safetv).    Each  unit   rnntn'ne   fk<  *  auJ  mm  .  .  ...  i  *.  _      •   * 


r  »K»s*ii>iiwiis(  cjuui y.co ,  11 1. w l ma l i un  sneets,  transparence 
masters,  and  tests  .andv  test,  answers-;;  Also  covered  in  each  unit  are" 
occupations  associated  with  the' given  area  of » coranugij 
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*C  from  the  original  document.  *  * 
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t       1  PREFACE": :  *  COMMUNICATIONS 

Electrons  ,create  television  pictures  and  artistss  paint  masterpieces.  This 
.is  the  world  of  communications,  a, very  large  system  of  visual  and  audio  images 
produced  and.  received  by. our  senses.  ^ Each  method  of  communication  is  unique  to 
what  can  be  s<»nt  and  feceiyed  and 'involves  different  sources  and  uses  of 
color  and  sound.    This  is  an  investigation  i\to  the  man-made  symbols  we  hear 
dnd  see  around ' us ,  x  ,  * 

Tt)is  curriculum  has  been  designed  and  written  for  Industrial  Arts  instruc- 
tor£  and  students.  1  It  offers  both  a  model  for  instruction  and  practical  guide-  ' 
lines  for  classroom  activities.     It  is  .a  primer  for  exploration  into  the  field  of 
communications. 


.  These'materials  are  intended*  to  be  used  by  both  the .  npviceV  and  veteran 
instructor.    Special  attention  hasxbeen  given  to  format  and  content,  compensa- 
ting for  differences  in  the  instructpr's  previous  knowledge  and  experience. 
Loose-leaf  pages  permit  immediate  revision  and  expansion  so  ■  that . instructors  and 
students  will  f;nd  the  roaterials  easy  and  en joyable^tp* use .  ' 

*  *  * 

Industrial  Arts  .instructors  in  Tenqessee  developed  this  curriculum  in  ^  ! 
thre6  stages..    First,  a  state-o^-the-art  study  was  conducted  to  determine*  ] 
what  had -been  published*in  communications  curricula.; :  Second,  practiced 
instructors  wrote  the  materials.    FinalLy,  students  and  instructors  used  the 
currjculixm.  in  their ^cla^sroonjs  before  it*  was  Revised  &nd  published'.    All  of 
this  required  fourteeiiSontlis,  from  research,-  writing' and  field' testing,  through 
revasion.    *  - 


;  On  behalf  of  these  instructors'^  hope  that  you  mil  join  us  as  we^iew 
and  listen  to  the  communicant iona  world.    But  this  is  only  the  beginning.  We 
request' your  comments  and  contributions  as  a  means  of  continually-  shaping  and 
coloring  this  .curriculum--^  — *  *    —  ~ 
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'  '  .  CI 

INTRODUCTION:  COMMUNICATIONS 


*N    .  *  Thfts  program  ft  designed  to  assist^  individuals  in  the  making  of  informed 

9  \"  and -meaningful  occupational  choices.  •  In.the  exploration  of  the  world  of  '  " 

i  *  communications  students  will  develop  an  awareness  of  th^  industry  and 

^  technology 'and  the  changes  it. brings  to  an  evolving  society.    Application  of 
^       the  program  will  help  students  deVelop  thfe  technical  competencies,  concepts  and 
basic- skill's  which  are  common  >to  the  industri^l-technical^matexials  and 
processes  of  the  communications  industry.',  \  ' 

•  *  -The  content  'of  the  curriculum,  is  Structured,  analogous  to  an  .inverted  cone. 
Starting  at  the  top  it  offers  a  broad,  circular  panorama,  an  overview  of  the 

'       *       world  of  .communications.    As  the  curriculum  telescopes  downward  .to  the  tip  of 
.    the  cone,  the  specific  details  and- components—the  subject  matter — come  into 
perspective.     In  addition,  the  cone  S:an  fee  ^imagined  as.  surrounded  or  enclosed  in 
a  netting  or  mesh—the  functions  and  duties  of  .the  jobs  in  the  field  of 
communicatjLon.    As  students  traverse  this  cone,  b'oth  across. and  through  its 
9  a-       diminishing -diameters^  their  exploration  becomes  focused  and  the  discoveries   ,  - 
'  *    they  make  can  be  carried  through  the  point  of  departure.    The  student  leaves 

1      9     /.   with  fhe  elementary  knowledge  and  skirtfcs  of  the  "cone11  of ' communications. 

•  »  v  • 
m           The^subject  matter,  is^  the  cutriculum:  *shape,  weight  and  density  to  tKe  r 

.general  concept-:    It  is  divided  ipto  Jqut  major  means  of  communication  which 
exist  in  the  world  today ^    Each  of  tfi^se  avenoes  of  coramunicatiohsMrS  presented 
and  investigated  in  the  manner  described  .in  the  preceding  paragraph.  The 
'  medium. of  photograph^.,   for  example,  carries  a  vi^ual"message.     The.  students  are  '* 

oriented  to  this  cpneept  before  they*  take  and  develop  their  first  picture .    The  - 
*    *  students,  must  Create  a  visual  image  of  a  building  before  fehey  learn  to  / 
represent  it  on  paper. ^  The  s?ubje^ct  matter  in  eadvof  the  four  sections  ijT 
.        -  contained,  in  a  packet  of  units,  6ach*  unit  generating  momentum  which  is- applied 

•  ,  ettid  transferred7  to  the  next  in  the  ..-cluster .  - 

•  *  '      The  world  of  communications  is  a  pro3nct  of  a  creative  industry,  one  .-which 

•  .  s         began  with  ideas.    The  curriculum*  explores  the  processes,-  tools  and  materiiis^#^^ 
'  *  m  allowed  these  ideas » to .  become  usable '  products  .     It  is  hoped  that  studentsl 

-  •         ->wiH  be#  able  £o  develop  the  irtsight,^ understanding,  and  practical  skills  from  ~ 

/    -      .     .dif ferent^typ&s>  of  communication  so  that  tnelr  own  ideas  can  be  created.       '  - 

,   »         1  *  —  b )  *  - 

•  *  '   ^  .     .    •  *  * '  J  i 
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PROGRAM  "GOALS  AND  pBJECTIVES:  ~€O^UNi-CATIONS 

'  *     DEFINITION.  • 
*  Industrial' Arts  Education  is  that  segment  *of  the  total  educational  program 
that  is__ conceived  and  designe^-to  interpret,  humanize  and  make  meaningful  to 
\  all  students  the  basic  functions  and  concepts^of  industry  and  technology 9 
through  a  broad  spectrum  o£' experiences  and ' activities  with  the  materials, 
.    processes,  and  related  problems  of  our  industrial-technological  society, 

GOALS 

•  '      '  '  \  ' 

^  .    To  provide  students  with  a, variety  of  ^laboratory  and  classroom  experiences  " 

with  ^mphasis-upon  the  orientation  and  exploration  of  the  occupational  cluster 
of v communications.  ' 

-  •  ,  -       •  .  ,  .      —  *  *      -  *        *  .  * 

f£^'~      *       4  "  T°  aetIuaTTIt^u13ents  with  the  principles- of  various  visual  communication 

£*fchniques  and  devices  used  in  our  present  technological  society/ 


§f^~- -  ~  ,  T?  al|-ow  f0r.  exploration  in  specialized  and  allied  fiejds  or  visual 

|8^:\.  communication  technology  in  order  to  develop  an  awareness  of  the  ^existing  , 


occupational  and  'educational  .opportunities^ 


_  *  OBJECTIVES :  .    .    "        >  ' 

JsVelop  an  insight  and  understanding  of  industry,  ^ts  place  in  our  society,  and 
the  free  enterprise-  system;-  .   .  ;   


.  -   1teDi8COVe5 *and  develop  individual  t^lfent'sf  aptitudes  ,  interests    and  potentials 
\^tas /related  to  industry  and  tebhndlogy;  ^  '  •     *  *  :  v  " 

Develop  an  understanding' of  •'industrial  processes  andTtt^  application 
-of  scientific;  principles;        \  f    *  • 


» -  j  ,  i      -------   ^-    -    ^   -  a  ^  „  „  ^ .  _  ^  ^  w  v  v       t^*>««^«*>^J-  VW*,*^,^,.  *>0  ' 

^ Develop  basic  skills  in  the  proper  use  of  cottaoh  industrial  tools,  materials. 


p$ V  prbpe^ses;       *  ^ 


Deyeloj>  problem-solving  an<}  .creative  abilities  involvihg  the  materials',  pr'o- 
*       qesi5esv;  and  products  of  industry:  . 

^        ^  Develop  an^understandihg  orjjtftik trial  and  technological  career  opportunities  '  * 

and  tfceir 'Aquiremejits  mjd^develop^  thp$e  traits  which  will  help  students  obtain 


fl%»  "  .       --v    and  Mint-aiil^tnplpymenU 


informed  and ^meaningful  occupational 
fpr^efirollTTient       advanced  o^  Wighly 


J!f    0  ^v,?'  •P^jwivow^i  -and  technical  edqcatiop  .programs. 
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SCOPE  AND  SEQUENCE 


ELEMENTARY 
INDUSTRIAL  ARTS 
ACTIVITIES 


K-6 


INDUSTRIAL  ARTS  CAREER' CLUSTER  AREAS 


CONSTRUCTION 
'TRANSPORTATION 


MANUFACTURING 
COMMUNICATIONS 


^    -  (Mini-Course  Concept  or  Full  Year  Course) 


» 


7^ 


8 


GENERAL  INDUSTRIAL  ARTS 
EXPLORING  TECHNOLOGY 

t 

A  multiple  activity  course  consisting  of  elements 
J  from  eqch  of  the* 4  CAREER. CLUSTER  AREAS. 


INDUSTRIAL  ARTS 
(PRE-TECHNICAL  COURSES 


t 


S£y$^iJ^%o\oqY    ;  -Crafts 

•  DfafHh<5h€M^^ 

*  Electricity  Electronics      •  Metal  Tech  nology 
Plasties  Technology       *   *Wood  'Technology 

•Materials  arjd  Processes    •  Power  Technology 


9 


TRADE  AND  INDUSTRIAL 
COURSES 


/Any  of  the  various  trade?  \ 
*  \     preparatory  courses  / 


•  POST  SECONDARY 

|N^!NEERIjfiG*      INDUSTRIAL      f ETHNICAL     VOCATIONAL-  APPRENTICESHIP_^iJ-TH£=JOB_ 

TWftfWft  ;:;.T|cNN|i3ioGV  ^NimufEs      TECHNICAL  _  .        .  TRAlfiW) 

Cf'.i'  P,RQGRAMS-'-  .?\%-          -       SCHOOLS  •  * 


•         -  I  f 

STUDENT  OUTCOMES  .         -         f .  "'  .  . 

:- 

This  curriculum  h^s  been  written  to  bridge, 'the  gap  between  elementary 
school  career  education  activities  and,  high-schoal- Level  vocational  .education 
courses.    It  is  one  of  four  major  career  cluster  curricula  intended  for  use  in 
Industrial  Arts  in  the  middle  or  junior  high  schbol  {grades  .sevfeh  .through  ten). 
It  provides  career  exploration  and  basic  skill  development  through  the 
multiple-activity  approach  of  general  Industrial  Ar£s.       .  • 

Industrial  Arts  programs  are  not  intended  to  prepare  students  for  employ- 
ment  in  specific  occupations.    The  emphasis  is  placed  on  short-term  manipula- 
tive and  exploratory  experiences  leading  to  an  understanding  of.  rodern  indus- 
try, itfe  tools-,  processes  and  materials.    Activities  are  designed  to  develop 
the  students*'  awareness  and  interest  in  the  many  occupational  possibilities 
^open  to  them.    The  final  outcome  should  allow  individuals  to  njake  informed  and 
meaningful  occupational,  consumer,  and  avocational  choices. 

But  the  transition  from  awareness  and  investigation  to  decision  and  choice 
requires  articulation.     The  general  nature  of  Industrial  Arts  and.  its  position  - 
_  in  _the^_ eiLuc^t ional  corit4nuum"~shauTd"be'~f6Xrowed  by  more  specific  occupational 
'  programs .    ffiiis'  "Curriculum  has  been  designed,  in  part,  for  student 
matriculation  ,into  trade  and  industrial  an^  pre-technical  courses*  and  into 
various  types  of  postsecondary  training.    This  articufatiorf  can  only  be 
acfiieved  if  these  options  are  available  to  students.  f 

Tfeis  curriculum  is  one  of  four  tiers  comprising  the  general .Industrial 
Arts  matrix' shown  on  the  following  page.    The  purpose  of  this  matrix  is  to 
illustrate  the  grade  and  career  cluster  relationship  of  Industrial  Arts  inX. 
Tennessee.    Instructors  are  encouraged  to  bl^ck,  by  subject  area,  the  time  they 
spend'teaching  these  'curricula  ia  the  Classroom.    A  mini-course  schedule  can  be 
utilised  in  grades-  7  and  8  ranging  from  6  to  12  w^eks*    A  complete  course  of 
study  of  18  or  36  weeks  is  more  suited^  for  grades  9.  to  10.    Credit  should  be 
granted  proportionally  from  1/2  unit  through  2  uAits'  for  a  one-year  course.  "  . 
This  matrix,  appropriately  completed,  can  be  an  aid  to  scheduling  and  to.    "  " 
*  diagramming  internal  Industrial  Arts  articulation. 

.  '  ■  - 

,  7  Every  unit  or  module. in  this  curriculum,  lists  performance  objectives  oi 
prcxxiciency  levels.    These  objectives  were  developed  from  the  job  duties 
detailed  in  the  job  structure  and  adopted  tp  the  philosophy  of  Industrial  Arts, 
student  performance  is  therefore  not  geared  towards  employment  competencies^ 
.the  objectives  do  describe  the  tasks  to  be  performed,  the  conditions-  under 
Nwhich  they  will  be  performed,  and  the^standard  .of_acdeptablQ^-pac£awwK^^^^>- 

;   *  .     .     *   y-     '  \ 

This  curriculum  provides  pre-occupatyfonal  exploratory  experienced  for  ^ 
^students,  leading  not  only  td  advanced  vocational-technical  education  studies,, 
but  contributing  to  the  students1  avocational  activities  andjgjfcsuraer 
knowledge*    The  course  map  that  follows  is  a  graphic  representation  depicting 
tfie  students*  entrance  and  exit  through  this  program. 


• 

h             1  "V 

»  J 

*• 

•  ARTICULATION  MATRIX  ' 

* 

• 

« 

Construction 

Manufacturing 

•  » 
t 

Transportation 

• 

Commuhications 

* 

Grade  7  * 
(1st'  year) 

, , ,  <■ 

*  1 

r 

* 

• 

36* weeks          *  < 
1180  hours) 

• 

*  < 

• 

7    <Grade  8 
(2nd  year) ' 

* 

f 

* 

1  ~ 

*        •  ,  \ 

v  i 

_  _  — -          '  — ,„ 

•      *  ' 
■*              •             „  * 

<    .                                                        .  . 

T  - 

< 

-36- weeks  ' 
(.180  hours)  1 

• 

* 

* 

Grade  9 
' l_  (3rd  year) 

.  ^      •                     .           _  .   

y  * 

*  * 

36  weeks  - 
(180  hours)  / 

♦ 

*  *            *  t 

Grade  10  - 
(4th  year) 

-  % 

"  »                   *            -  ,* 

\ 

% 

k 

r  -  *  »   -        -      -            ~      -            .  - 

V 

 ^  H=  

-  _-_{-*. . .          .  , 

• 

«  • 

\ 
t 

*■ 

• 

,  36  weeks 
(180  hours)       A-      *  . 

-  -                                      r  "~ 
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CURRICULtJM  FORMAT 


There  are  four  major  sections  in  the  Industrial  Arts— Corataunicat  ions 
curriculum.  Each  section,  is  divided  into  units  of 'instruction.  (See  the 
Course- Map).  #  •  •  .  * 

-     -  ) 

.  v-    *  \    4         *  Electricity  and  Electronics  (EE) 

Drafting  'and  Design'  (DD)  ' 
-  Photography  (PH) 

m  -    Graphic:  Arts  (GA) 

9 

'%  The  order  in  which  these  sections  are  presented- is  at  the  discretion 
of  the  indiyidual'  instructor  .  The  sections  can  be  taught  as  they  are  or 
used  in  conjunction  with  the  instructor's  own  instructional  materials. 

This  curriculum  has  been, designed  for  one  year  or  180  hours  of  in- 
struction.   Each  section  can  be  used  on- a  9  or  12  week  basis. 

Each  unit  pf  instrubtibn  is  divided  into  the  following  parts: 

Description  of  Unit 
*  Unit  Objective  r 

*  Performance  Objectives 

^   \     Outline,  of  Content     j  • 
"  Teacher  Activities  / 
Student  Activities  ^ 

 ~>  References /Resources  1  

*  Information  Sheets 

Transparency  Masters  '  . 

Teacher  Demonstration  Sheets  ^ 
Student  Assignment  Sheets 
Student  Activity  Sheets 
Unit*  TeftfCs)  .  ^  *  »" 

Answers  to  Test (s ) 
Equipment  /  Supp  lies' 


Following  each^  section  in  the^  curriculum  is  a  comprehensive  Job 
Structure  <JS).    This  can  be usedgyhen*  instructing  from  the  Outline  of 
Content  -or  performing^  Activities 

Every^  unit  has ',a  self-contained*  numbering  system,  tind  each  unit 
begins  with  page  number  one. -The  pages  are  numbered  consecutively 
efccept  for  the  Transparency  Masters,  tfiich  are  numbered  separately  in 
upper  right  hand  corngr.'      •  .  •  * >  <*« 

The  objectives  listed  ^t/ the  begining  of  each  unit  are  measured 
either  by  a  student  assignment,  by  a  student  activity,-  or  by  a  test. 
Answers  are  provided  fqr  all  of 'the  assignments  and. tests.    The  minimum' 
acceptable  performance  levels  for;  assignments,  activities  an^tii£^  are 
~tb  be  determined  by  the  instructor.    Also*  the  point  or  gr/ide  values  for 
these  evaluation  instruments  are  to/be  established  by  ♦  the  instructor. 


C  8 


The  Individual  Student  Achievement  Records  and  the  Class 
Competency/Progress  Record  should  be  separated  from  this- introductory  ^ 
section  and  reproduced  for  use  in  the  classroom. 

Thfe  Division  of  Vocational-Technical  Education  would  appreciate  your 
your  evaluation?  and  comments  as  you  utilize  this  curriculum  for  Industrial 
Arts — Communications.  * 


a  k 


Industrial  Arts 
212  Cordell  Hull  Building 
,Nashvill4,  Tennessee  37219 
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COURSE;  MAP: '  COMMUNICATIONS 


.  -*  > 

.       Electricity  and  Electronics- 

'  /  7.  " " 

1.  Introduction 

2„    Electricity-  - — -- -  ~~~  - 

3.  Electronics 

*4*.  "iadio,  v  ." 

*  -  *  * 

5.  .Telegraph  "~  , 

6,  Telephone*        '  •  * 


Drafting  aiyi  Design 

1,  Architecture  4  * 

2.  Mechanical  Engineering  * 

v.  , 

3,  industrial  Engineering 

4.  Civil  Engineering 

!>.  "  Other  Engineering  Specialties' 


I: 

If' 

III 


.7. 

•  Television  4 

•  • 
Photography  ' 

«  i 

Camera  and  Lens:    Types  of* Uses  1» 

2. 

<                  f  , 

Picture  Making  with  Automatic  Cameras^. 

*     *,  • 

Camera  Construction  and  Operation  3. 

-   .  4* 

Types  of  Black  and  White  Film  4. 

\  i. . 

Developing  Black  and  White  Film         '  5. 

i 

'  6. 

Making  Prints  from  Negatives  6. 

Phx>t'6graphic  Filters                          .  J. 

.    '  ...  • 

PhotQgraphic  Papers           *  8, 

Making  Enlargements      r          '      #J  * 

41  •     1  <  '    10  ^ 

Photographic  Activities 

,   Graphic  Arts 


i4  -9 


*-  '  '  i 
-P.  * 
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.Hot  Stamping 

Lithography/Offset  Printing 


Posters 

General  Safety 


r4 


I  V-' 

t 
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%.  INSTRUCTORS 1 S  GUIDELINE  FOR  ORGANIZING  ~ 


%  * 


AND  COMPOSING  STUDENT  MODULES . 


r        .  The  Instructor's  Guide  for  this s curriculum  contains  all  of  the 

^     materials  needed  tfo  fdrm  a.  Student  Module.    Extract,  duplicate,  collate 
|K  \/  and  staple  from  each  unit  the  pages  listed  below.* 


ftp — 


*  ,i  #  Discription  of  Unit  ^ 

Unit  Objective  *  4 

^  ^     Performance  Objective  *  t  \ 

||-y  ,      *  ,      *  Student  Activities     '        •  *  ,%  \ 

"     •  I'     f  ■    References/Resources  (optional)  ,  H 

^Information  Sheet  \    m1;  :uf 

****  '       •         Assignment 9 Sheet  ,  ^ 

y       .  *  Student  Activity  Sheets         »  .* 

Unit  Test(s)  %  ' 


Pre-Test/tost-Test  *  \* 
Job  Structure  *  *  \ 


* 


These,  items*  follow  each  section  in  the  curriculum.    They  may  be 
reproduced  and  distributed  separate  from  individual  units.  x 


$5. 


c 


-4 


/ 
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Hi 

my 


V 


jut 


SUGGESTED  PAPER  COLOR  CODE 
FOR  REPRODUCING*  STUDENT  MODULES 


White 
# 

Unit  Objective 
Description  of  Unit 
Performance  Objective 
putline  of  Content 
teacher ,  Ac  t  i vi  t  ies 
Student  Activities  _ 
References /Resources 
Transparency  Masters 

Green 

Information  Sheets  # 

B6ff 

Demonstration  Sheets  * 

Brown 

■  < 

Assignment  Sheets 
Student  Activity  Sheets 

Yellow  (canary) 

Test(s)       '  * 

'     Pink  * 
Answers  to  Test(s) 

Cherry 
Equipment/Supp  lies 

Blue 
3ob  Sheets 
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------  -     ',4*  * 


mmXanE.  Klug 
|§j|«-/ Project  Coordinator 


PROJECT  STAFF 


J*. 


Patsy  Pennington. 
Stenographer  fc 


4; 


,  ■ 
Sir1'. 


ft?V  4 


fell*. 


0^ 


Ikvr 


Charles  Av  Patterson 
Assistant  Coordinator 


Mike/jBachler 
•Miittfreesbor.o 


James"  .J.  Bo  ley 
Memphis^  *■> 


Harriet  Boone 
Memphis 


Jamqi  Branch 
Memphis^  k  ♦  / 


.NancystBrown  t 
Memphis 


,/All$n  Craig 
'  Powell 


James  Fitch 
PyerAurg  . 


.Don  tfbuston; 
Union  Citfy 


\ 


Emma  Neal 
Stenographer 


WRITING  TEAM 


3 


Roger » Jackson 
.  Knoxville 


°  *  Charles.  Jewell  v 
Did  Hickof  j|'  . 

•  Charles  Littleton 
Memphis  •* 


w,  .Robert' Long 
^  Memphis- 


Joseph  Stophel 
'  Bluff*  City 


Williaito,  Suggs 
Memphis 


Robert  Wo lie 
Brighton  „ 


James  Yadon 
Permaritown 


18 
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V 

REVIEW  TEAM 


Roger  Brown 
Greeneville 


Gerald  Cheek  *  * 
University  of  Tennessee 
Knoxviile 


Bob  Parsons 

Cordell  Hull  Building 

Nashville  - 


■ Darrell  Simmons 
Walters  State  Community  College 
Morristown  ■  N  , 


Dennis  Hirsch 
Cordell  Hull  Building 
Nashville 


Guy  KiH; 


if: 

i:'v. 

Iff!  \. 
'■ 

- 


Huntingdon 


Edward  Mann  ,    -  ^ 
Memphis-1  State  University 
Memphis , 


,  Harry  Si^h   '  ^ 
Tennessee  Technological 

University 
Cookeville  * 


I.  G.  Smith  * 

Davidson  Co,  Board  of  Education 
Nashville  ~.  m 


^Hubert  Stuckey 
Georgetown 


'k>r 


FIELD  TEST  PARTICIPANTS 


Richard  Sell  /         '     *  **  Joseph  Hicks 
Robertsville  Junior  High    Booties  Crefek  Middle  School 
'*Cfak  Ridge      /    ;  ,  Jonesboro'  ' 


t^ouas.,(%aubli8S> 
Goodl^tsville  High* 

School  # 
GoodlettsviLle 


Robert  Johnson 
Tynter  Junior  High* 
Chattanooga 


Rex  Miller 

Greenville  Middle  School 
Greenville 

v 

1 

Gerald  S.  Prygr  * 
Cookeville  Junior* High 
Cobkeville 


Robert  A*  Cfutcher 
Good lettsvi lie  High 

School 
Goodlettsville 


Thomas  LaFlora 
Raleigh  Egypt  High 
Memphis* \ 


Charles  Rice  '  * 

Hardin  Counfy  J*.  High. 

School 
Savannah 


Johnny  Davis  9 
.Chattanooga  High  School 
Chattanooga 


David  Lea    >      "  / 
Gentral^High  School 
Columbia 


Ferrell  tf.  Robinson 
Neely'sBend  Junior 

High       ,  . 
Madison 


Ralph  Ford 

Parkway  Jr.,  High  School 
.Jackson 


Scptt  Leech 

Dalewood  Junior  High  , 
Chattanooga 


Don  Sadler   '  ^  % 
Algood  J.unior  High 
Algood 


Dale  Gris'som 
Uppermah  High 
Baxter 


William  E.  Locke 
Fayettetfille  Jr.,  High 
Fayetteville 


.Robert  Swart z 
Lamar  School 
Johesboro  *<. 
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^^l^M^^1??.*11  short  Wstdiry  of  electornic  communications,  a  brief 
tlfe.  ECC  and  a  basic  electronic"  commuicatldns  model.  The 
,  ^etiafe..  &.-tKi^.uhit  kre  designed  for  2  hoxxvs  of  instruction. 
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I.    A  'Short  History  of  Electrical  Communication 

(From  an  FCC  Information^  Bulletin)  '  ( 

'I  ,  , 

.  <    The  earliest  method  of  distance  communication  was  by  runners  - 
who  carried  oral  or  written  messag9s.    After  man  domesticated  the 
,    horse,  riders  were  able  to  convey  messages  faster  and  farther, 
7-.  ,  r**>         '  '  " 

.  For,  signaling  purposes,  primitive  people  used  drum,  fire,  and 
smoke.--  Torches  and  fire  towers  figured  in  the  Greek 'and  Roman 
military  campaigns.    Agamemnon  sent  the  news ? of  the  fall  of^Troy  to 
;  his  wife"  by  flares  along v the  way.    Cyrus,  king  of  the  Persians, 
stationed  men  with  strong,  lungs  on  hilltops  to  relay  orders  through 
hide  megaphones. During  the  Ctusad^s,  Saladin  dispatched  messages . 
by  pigeons.  .  - 


The  ancients  employed  burnish^afnpetals  to  refl.ect  the  sun's 
*    'rays  for  daytime  signaling.    Signal  flags  by  day  and  flashing 
lights  at  night  also  were  used. 

Andrew  Jackson  fought  the  British  at  New  Orleans  after; peace 
had  been  ^reached  in  the  W$r  of  1812  because,  of  a  lack  of  speedjc  , 
communication  to  let  him  fenow  of;  the  1  war's  end*    Similarly  duri^g^^--^ 
the  Civil  War,  a  Confederate  raider  destroyed  Yankee  whaling  ships  . 
in  the  Arctic  two  months  after  Lee  surrendered. 

!  :    '  :  .  ■  '  *  -  %     -  . 

%   I  The  colorful  pony  egress  required  10  1/2  days  to  carry  mail 

from  St.  Joseph,  Mo.,  to  San  Francisco. 

Before  the  advent  of '.the -railroad,  it  took  44  hours  for  stage- 
cdaches  tor'3 carry  news  from  Washington  to  New-York.  City.  Express 
riders  cut  this' down  to  20  hours.    Trains  now.  make  the  trip  in  3 
hours  and  jet  planes  in  le^ss  than  an  hour.    Trains  hive  crossed  the 
continent  in  2  l/2  ldays  and  jet  planes  now  make  the  trip  in  , 5 
hours.  I  ~  ■ 

in  1492  it  took, Columbus  70  days -to  reach  the  New  World.  . Cen- 
. '   turies  later  American  clipper  ships  crossed  ttie  Atlantic  in  2 

weeks.  .  Steamships  have  made  the  trip  in  3  £/4  days,  'and  jet  pas-  ' 
senger  planes  now  . -span  tfie  ocean  in* about  6  1/2  hours.  • 

%     "  *°  HoWeyer,  -telephone*  and  - teilegraph  are  able  to  bridge  the  conti- 
nent drrsea  almost  instantaneous!^. 

At  th^/turn*  of  the^  century,  rkdio  was  confined  to  wireless 
telegraph,"  largely  for  marine  purpjpse,  and  code  communication  for 
comparatively  short  distapces.    Tod'ay  radio  has  many /aural  and 
visual  communication  uses,  on*  land, /  on  the  sea,  and  in  the  air. 


■  *  /         EE  1.3 

That  radio  no  longer  is  earthbound  is  evidenced  by the  devel- 
opment 6f  space  communication*    Global  telephone',  telegraph  arid 
television  services  have  been  expedited  and  expanded  by  relay  via 
space  communication  satellites*    United  States  participation  in 

such  a  systejn  was  authorized  bjrHSongress  in.  1962* 

»>  *% 

Invention  of  the  steamboat  and  locomotive  greatly  reduced  the 
vtitne  element  in  communication*   -But  it  remained  f6r  the  telegraph 
to  strengthen  our  national  life  and  unity.  , ^ 

TJie  principle  of  the  electromagnetic  telegraph  was  developed 
by  Samuel  F*  B*  Morse*    While  a  professor- of  arts  an4  design  at  New/* 
York  University  in*1835,  he  proved  that  signals  could  be  transmit-  ■ 
ted  by  wire.  * 

As  in  the  case  with  many  notable  inventions,  he  had  difficulty 
in  arousing  interest*    He  gave  a  public  demonstration  in  1838,  but 
it, was  not  until  five  yeafcs  later  that  Congress  appropriated 
$,30,000  to  construct  an  experimental  telegraph  line  from  ^Washington 
to  Baltimore*  * 

Early  the  next  year  1844,  meters  of  Cqngress  witnessed  the 
sending  *and  receiving  of.  messages  over  a  partr  of  the  lijie*  Before 
the  line  had  reached  Baltimore,  jthe  Whig  party  held  its  1844  na- 
tional convention  ther^  and,  on  May  1,  nominated  Henry  Clay*  This^ 
news  was  hurried  to  Annapolis  Junction  (between  Washington^  and  Bal- 
timore) where  Morse?s  partner,  Alfred  Vail,  wired  it  to  the  capi- 
tal*   This  was  the  first  news  dispatch  carried*  by  electfic  tele- 
graph. .  <, 

"What  hath  God  wrought?"-  sent  by  Mojse  from  the  old  Supreme 
Court  climber  in  t^e  United  Spates  Capitol  to  his  partner  in  Balti- 
more, officially  opened  the  completed  lin6  on  May  24,  1844. 

.  Three  days  later  the  Democratic  National  Convention  met  at 
Baltimore*.   .Van  Buren  seemed' the  likely  choice)  but  James  K**  Polk 
won  the  nomination*    When  this,  news  was  telegraphed  to  Washington, 
skeptics  refused  to  believe  it*'    Only  after  persons  arriving;  by 
train  from  Baltimore  confirmed  the  report,  .were  many  convinced  of 
the  telegraph^  valfctf*  m  Ap- 

Morse  and  his  associates  obtained!  private  funds  'to  extend 
.their  line  to, Philadelphia  and  New  York.    Small  telegraph  companies 

sprang  up  in 'the  East,  South,  and  Midwest.    Dispatching  bf ,  trains 
£b£#  telegraph  started'in*  1^851.    Western  Union^  commenced  business  the 

same  year."  :It  buTlt  the  first  tr^scctntin^rtt^l  J^lfegraph  line  In 

1861^  maAly  along  railroad  rights-of-waf^*, 

The  telegraph  provided  speedy 'communication  at  the  time  the 
West  was  being  opened*    Together' with  the  railroad,  the  telegraph 
built  up  communities,  opened:^ markets ,  and  promoted  commerce* 


Until  1877,  all  rapid  J.ong-distance  communication  depended 
upon  the  telegraph.    In  that,  year,  h^wever^  a  rival  developed  with 
the  advent  of  the  telephone.    Patent  litigation  between  Western* 
Union  and  the  infant  telephone*  system  was  terminated  in  1879  by  an 
agreement  that  largely  separated  the  two  services. 

ft  m   '  * 

*^In  1881,  the  competitive  Postal  Telegraph  system  entered  thfe 
field.    For  economic,  reasons,  Postal  was  merged  with  Western  Union 
in  19A3.   'Tqday*  dfily  one  company — Western  Union — offers  a  nation- 
Wide  telegraph  service.    Some  independent  telegraph  companies  .  '  . - 
-existy-  but  ~they;-are -small  and  mostly  serve  railroads  or  particular 
industries  in  limited  areas ^  % 

9  * 

Ocean  cable  %£elegraph~a  sea-going  extension  of  the  land  tele- 
graph system  to  link  islands  and  continents— also  was  pioneered  byv 
Morse.    In  1842,  overman  inlulated  copper  wire  submerged  in  New 
York-  harbor,  Morse,  demonstrated  that  electrical  impulses  cou^ld  be  * 
sent  under  water.    It  remained  for  Cyrus  W.  Fiel'd  to  make  the^sub- 

marine  cable  practical.'       .         \  *       t  * 

t>  * 

With  capital  obtained  from  private  subscriptions  in  New  York 
and. London .and,  in  part,* appropriated  by  the  British  and  United 
States/Governments,  an  attest  wa^s  made  in  1857  to  lay  a  cable 
Ghder  the  Atlantic  Ocean.  *  The  c^ble*  broke  a£ter  355  miles,  had  been 
laid  outyby  a  ship  'operating  from  Irfeiand.   (The  fallowing  June, 
another  attempt  failed!    Arable  was  successfully  laid  the 'next 
month  but  ^t  soon  became  inoperative.    Another  cable-laying  effort, 
in  1865"^  proved  futile.  -  ^  '     ,  * 

On  July.  27,  1866, , the^staamship  "Great  pastern"  completed  lay- 
ihg^n$w  cable  from  Ireland  to*  Newfoundland.    Returning  .to  mid-  > 
*AtlOTt>ic,  the  ship  located  and,  raised  fhe  cable  used  in  the  1865 
attempt,  spliced  it,  and  extended  it.  to  Newfoundland,  .where  it  w£s 
landed  on  September  8.    Thu#,  America  and  Europe  were  linked  by  two 
cables.    Other  ocean!  cables  followed.  N 

Through  telegraph  cables,-  international  commerce  was  stimula- 
ted and  the  exchange  of  news  became  a  matter  of  minutes  instead  of 
weeks.  .j,  t  ;  $ 


j\         Ocean  cables  wrire  operated  .by  manually  repeating  the  messages, 
.  along  the  route/1  In ,1921  "regenerators"  were*  developed  for-direct 
•transmission  t^etween  terminals.    Less  that  300  letters  a  minute  * 

*  could  be  -aent  ^bVer  the,  origima^iransatlantic  cable.  Mbdern  "Pejrm- 
,  alloy"  cables  hkve-a  capacity  of  aboyt  2,400  letters  a  minute. 


"If  I  can  get  a  merchanism  which  will  make  a  current 
fof  electricity  vary  in  its  intensity,  as  the  air  varies 
in  density  when  a'  sqjinda  is  passing  through  it,  I  can 
telegraph  any  sound,  even  the  sound  of* speech/' 

/  *  •  t  - 
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•  \y 

So^declaired -Alexander  (graham  Bell  in  1875  while  experimenting 
with  his  "harmonic  telegraph.;*    On  June  2  of  that  year,  by  fashion: 
ing  a  makeshift  diaphragm,  this  teacher  of  the  deaf  discovered  he 
could  hear  over  a  >*ire  the  sound  of  a  twanging  clock  spring.  x  ■ 

'    •         1  * 

Nine  months  later— on  March  10,  1876—Bell  transmitted  the 
first  complete  sentence  -heard  over  a  wire.    What  he  said  was,  "Mr. 
Watson,  come  here,  I  Vant  you.'1    It  was  received  by  his,  associate, 
Thomas  A.  Watson,  in  an  adjoining  room  of  their  tiny  'Boston  labora- 
tory. 

United  States'  Patent  No.  1/4,465,  issued  to'Bell  in  1876,  be- 
came recognized  as  the  "most  valuable  patent."    Yet  early  efforts 
to  popularize  the 'telephone  met  with  disappointment.    Though  people 
paid^to  hear  Bell  lecture  on  "the  miracle  discovery  of  the  age," 
*  for  a  time  they  seemed  unaware  of  its  possibilities; 

However,  1877  saw  construction  of _the  first  regular  telephone 
Jftne — from  Boston  to 'Somerville,  Mass.  At  'the  close  of  1880  there 
were  47,900  telephones  in  the  United  States*  The  following  year 
brought  telephone  service  betwe&n  Boston  and  Providence.  Seryice 
between  New  York  and  Chicago  started  in  1892,  and~bitween  New  York 
and  Bostoii  in  1894.*  But  transcontinental  service  ,by  overhead  wire 
was  not  inaugurated  until  1915.  6 

Early  telephones  were  leased  in  pairs.  .  .The  subscriber  had  to 
put  tjp  his  own  line  to' connect  with  another.  ^The  first  switchboard 
was  set  up  in  Boston  in  1877.    The  first  regular  telephone  exchange 
was  established  in  New  Haven  in  1878.    Early  switchboards  were 
manned  by  boys.  * 

'    "      ■    )        .  •  * 

•   In  the  early  days,  many  cities  and  towns  had  rival  telephone 
systems.    Philadelphia  was  the  last  major  area  to  give  up,  dual  ser- 
vice, doing  so  in  1943.     '  4 

;       The  first  bell  telephone  company  started  in  1878.    It  deve'l-  * 
oped  into  the  American  Telephone  and  Telegraph  Company  (AT&T),  in;- 
corporated'  in  1-885.   NAT&T  £nd  its  subsidiaries-  comprise^  the  fcell/" 
System. which  provides  a  variety  of  communication,  services.  Some 
1,640  independent .telephone , companies  also  operate*   rMost  of  them 
connect  with  the  Bell  System.  »  '  .» 

Toward  the  close  of  the  19th-  Century  the  myriatt*6f  overhead  " 
.  telephone  wires  in  large  cities  became  such  an  obstacle  to  effec- 

 tive  fire'  fighting,  and  were  so  subject  to  snow  and  sleet  damage 

C  that  it  was  necessary  to.  develop  sturdier  overhead  cables.  In 
1888,  100  wires  could  be  combined  into  a, large  cable;  tqday iwore  \ 
than  4^000  strands  can  be  encompassed  in  a  cable ^the  size  of  an  * 
acfult'^  wi:ist.  . 


P  1.6 


* Experiments  with  underground  telephones^able  began  in  1882, 
but '^t  wa&  not  until  1902  that  the  first  long-distance  buried  cable 
was  placed  in  operation — between  New  York  and  Newark,  N.J,  The 
first  cross-continent  underground"  cable'"' line Vas>  opened  in- 1942* 


> 


IT 


*  La  Porte,  Ind. , 


Submarine  telephone  cables  have  long ^connected  this  country 
•swith  Cuba.  v  The  first  transatlantic  telephone  cable^-connectijig 
Newfound land  jwithr England — was  opened  in*1956.  Later  that  same' 
year  a  submarine  telephone,  cable  from  the  State  of  Washington  to 
Alaska  was  >put  into  operation.  Hawaii  was  linked  by  telephone  ' 
cable' with^tlife  mainland  in  1957,  and  a  telephone  cab^p-  to  France  ■ 
began  operation  in  1959.  *  S^veh  telephone,  cables  now  link  Worth  " 
America  and  Europe. ;  - 

+  x   The  dial  telephone  was  invented  by  Almon  B.  Strowger,  a  Kansas^ 
City  undertaker,  in, 1889.    The  first  dial  exchange  was  installed  at 
in  1892.    Most . telephones  now  ate  dial  operated. 

The  first  coaxial  cable  experiment  opened  between  New  York  aid 
Philadelphia  in  1936,  One  palr'of  coaxial  units  can  carry  simul- 
taneous lyv  1,860  telephone  &qpvers&tions . or  600  conversations  and  * 
two  TV  programs.  Each  of  thesg  1,860  voice' pathways  also  can  be 
equipped  to  provide  up  to  18  telegraph  circuits.  Commercial  ser- 
vice Was  inaugurated  between  Stevens  Point,  Wis.,/  and  Minneapolis 
in  1941.  Coast-to-coast  service  was  inaugurated  in  1951  wnen* the 
Japanese  Pfeace  Conference  in  San  Francisco  was  televised.  J 

Few  radio  broadcasts  travel  through  the.  air  excluslvfJy^many 
•  are*  sent  over  telephone  wires.  *  ^    ^  ' 

In  the  186pfs,  James  Clerk  Maxwell,  a  Scottisftiphysicist ,  pre-, 
dieted'  the  existence  of  /radio  waves,  and  in  1886,  He inrichr  Rudolph 
tiertz,  a  German  physicist,  demonstrated  that  rapid  variations  of 
electric  current  c6uld  be  projected  into  space  in  the  form  of  radio 
waves  similar  to  those  of  ligh£  and  heat.    A  patent  of  a  wireless  . 
system  was  issued  in  the.  United  States  as  early  as  1872. 

But  it  remained  for  Guglielmo  Marconi,  an  Italian  inventor,* to 
prove  the  feasibility  of  radio*  communication.    Marconi  sent  and 
received  his  first  jcadio  signal,  locally  in  Italy  in  1895.    In, 1899 
he  flashed  the  first;  wireless  signal  across  the  English  Channel  and 
two  years  later  received  the  letter  "S" j-  telegraphed  from  England 
to  Newfoundland.    This  was  the  first  successful  transatlantic  radio 
transmission.   ~Marco.nl  also  sen t^  the  first  eastward  transatlantic 
radiotelegraph  message  in  1902^** 


These  activities  aroused >wprld  interest.    Sea  disasters  proved 
the  newL  jnedium^to.te-an^effectfve  aid  in  rescue  worjc,  as  well  as 
for  communicating  between  ships*  and  between  ships  and  shore  points » 
and* a  number  of  ocean  liners  installed  wireless  equipment. *   In  1899 
the  United  States  Army  established  wirelefes  communication  with  a 
lightship  off  Fire  Is  lapel,  N.Y.    Two  years  later  the  Navy  adopted  £ 
wireless-  system.    Up  tq  then,  ifc^had  bffen  usitig  visual  signaling 
and  homing  ptgeona.    4  - 
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The  first  international  wireless  conference  was  held  at  Berlin 
in  1903.  » 

r  V 

The  first  radio  distress  call  from  aru  American  vessel  6a  Navy 
reiief -ship>  occurred^in-4905.    But~a~-radio-opferator..nafoed.  Jack-- 
Binns.made  world  news  in  1909  when  he  remained  at  his  ppst  on  the 
stricken  steamship  Republic .to- summon  aid  Kith  the  British  radio 
^distress  call  "C  Q  D".    Later  that  same  year  the  S.S.  Arapahoe 
•brought  help  with  "SOS/;  wKich  was  adopted  as  an  international 
radiotelegraph  distress  call  in  1906  and  is  still  in  use.  (."May- 
day" was  adopted  in  1927  as  the  international  distress  jaAll  for 
j?adiotrelephonyr>  '  In  1912  the  ill-fated  Titauic  also  resorted  to 
wireless;  *  .  .  * 

By  international  agreement  in  1927,  the  alphabet  was  appor- 
tioned among  the  nations  for  basic  use  in  radio  cajls  to  identify 
both' the  nationality  and  the  type  of  radio  stations.  *\  - 

In  1901,  radiotelegraph  service!  was  inaugurated  among  jfive  ' 
Hawaiian  Islands;  in  1903,  a  Marconi  station  at  Wellf leet ,  Mass.* 
carried  an  exchange  of  greeting^  between  President  Theodore  ftQose-; 
velt  and  King. Edward  VII;  in  1905  the  naval  battle  of  Port  ArAur 
in  the  Russo-Japanese  war  was  reported  by  wireless,  add  in  19£)6  the 
U.S.  Weather  Bureau  experimented  with  radiotelegraphy  to  speed 
notice  of  weather  conditions.    In  1909,  Robert  E.  Peary/  arctic 
explorer,  radio  telegraphed:    M  'found  the  Px>le;  "  in  1910  Marconi^  v 
opened  regular  Americaa-Eutfopean  radiotelegraph  service,  which,,  .# 
several  months  later,  enabled  an  escaping  British' murdered  to  Be  - 
apprehended  on  the  high  seas;  and  in  1912  the  first  txamspacific 
radiotelegraph  service  linked'San* Francisco  with  Hawaii! f 

Du.ring  the  First  World  War,  governments  bfe'gah  using  radiotele- 
graph to  keep  abreast  of  events  and  to  direct  the  movement. of 
troops  and  supplies.    World  War  It  demonstrated  the  jjalue  of  radio 
and  spurred  its  development  and^utilization'for  peacetime  purposes. 
Radiotelegraph  circuits  to 'other  countries  enable  persons  almost 
anywhere  in  the  United  States^  to  communicate  with  practically  any 
place  on  the  gl&be.   -  «  . 

~  Pictures  have  been  transmitted  *by  radio  since  ,1923,  when  a  ' 
photograph  was  sent  from  Washington  to  Baltimore  in  a  test..  The*- 
fiMt  transatlantic  radiophoto  relay  came  in  1924  when  tfhe  Radfd 
Corporation  of  America  beamed  a-picture-of  •  Charles  -Evans  JUijghes  -  *\ 
from  London-  to  New^York.    RCA  inaugurated  regular  radiophpto  ser- 
vice in  1926. 


At  present  there  is  tio  domestic. all-radiotelegraph  service  on 
a  national  basis.    Two. radio  communication  companies  once  had 

..domestic  networks  connecting  certain  large  cities,  but  these  were 
closed  in  World  War  II  and  were  not  reopened.    However,  microwave 

„?™L P?J>er  development^  for  domestic  telegraph  com-* 

munication  to  bfe  carried  in  substantial  part  over  radio  circuits. 
In>#1945  Western  Union  established  the  *  first %  microwave  beam  system, 
connecting  New  York  and  Philadelphia.    This  has  since  been  extended 
and  is*  being  developed  into  a  coast-to-coast  system.    Over*  present 
links  Western  Union  can  transmit  about.  2, 000 -telegrams  simulta- 
neously* in  each  direction. 

The  first  .time  the  human  voice  was § sent  by  radio  is  a  subject 
for  debate.    Claims  to  that  distinction  range  from  "Hello  Rainey"  : 
spoken  by  Nathan  B.  Stubbief ielH  to  a,*partner  in  test  near  Murray, 
Ky.,  in  1892,  to  an  experimental  program  of  talk  and  music  by  Regi**" 
nald  jk.  Fessenden  of  Brant  Rock,  Mass.,'  in  1906,  whiqh  was  heard  by 
radio-equipped  ships  within^several  hundred  miles. 

♦  •  « ■ 

In  1915  speech  was  first  transmitted  across  the  continent — New 

York  City  to  San  Francisco — and  across  the  Atlantic  Ocean — from 
Naval  radio  station  NAA  at  Arlington,  Va.,  to  the  Eiffel  Tower  in 
Paris.    There  was  some  experimental  military  radiotelephony  in 
Woxlcl  War  I  betSieen  ground  and  aircraft. 

.  The  first  ship-to-shore  two-way  radio  .conversation  occurred  itij 
9  1922,  between  Deal  Beach,  N.J.,,  arid  the  S.S.  Amerffea,  400  miles  at 
sea.    However,  it  'was  not  until  1929  that  high  seas  public  radio- 
telephone service  was^  inaugurated.    At  that  time  telephone. contact 
could  be  made  Only  with- ships  toifhin  1,500  miles  of  shore.  Toddy 
it  is  possible*  to  telephone  nearly  every  large  ship  wherever  it  may 
6e  on  the^globe.  \  ,  '« 

Commercial  radio telephony  linking  North  America  with  Europe 
was;opeix^d  in^  1927,  and,  frith  South  America  three  years  .later.  ,In 
1935* th£  fir$t  telephone  call  was  made  around, the  world,  using  both 
wire  'and  radio  circuits. 

*  .%  .  \ 
Until  1936,  all  Am6ricap  transatlantic  telephone  communication^ 

d  tow  be'  routed  through  England.    In  that  year  *a  direct  Radiotele- 
phone circuit  was  opened  to  Paris'.  .Others  to  other  countries  fol- 
lowed.   Telephone  connection  by  radio  and  cable  is  now  possible 
with. more  than  180  foreign  points. 


'    *  Microwave  telephone  transmission  was  first  sent  across  the 
English  Channel  in-  1930.    A  microwave  telephone  system,  between 
Boston  and  New  York,  went  .into  operation  irf*  1947.    The  first  over- 
seas telephone  call  from  a  moving  automobile  was  made  from  St. 
Louis  to  Honolulu  in  194&.  * 
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||J  'r  .       Ic  was  not  until  after  World  War*  I  that  regular  broadcasting 

began.    The  first  system  used,  was  £M  (amplitude  modul^ion). 

>  Licensing  of  brdadcast^stations  on  a  regular  basis  began  in 

V\-_     1921  with  Springfield,*  Mass.,  the  first  station  licensed... 

Some*  broadcast  stations*  developed  f  rom"  $xperimelSfeal/aperations  pri- 
pr  to  that  date.    A/ pioneer  in.  this  respect  was  KDKA,  Pittsburgh.* 
.  *  • 

Experimental  network  operation  over  telephone  line's  existed  as 
early  as,  1922.    President  ,Coolidgefs  message  to  Congress  was  broad- 
cast by  six  stations  in  1923;    In  1926^the  National  Broadcasting  ■ 
Company  started  the  first.vregular  network  with  24  stations.  It£ 
first  coast-to-coast -hookup  was  in  1927.    In  that  year  the  Columbia 

*  Broadcasting *Systenuwas  organized.    The  first  cound-the-world 
"broadcast  occurred  in  1930. 

m 

g</  Before  1923,  radio  broadcast  was  localized.    Xoday,  throu£h 

telephone,  lines,  coaxial  cable,  microwave,  and  oth^r.  relay^means, 
the  same  live  program  can^e  sent  over  many  stations  at  the  aame 
'   time,  or  by  recordings  (vTW^tape  and  film  in  the  case  of  TV),  so 

the  same  program  can  be  used  at  ''times  to  suit  programming  schedules 
*  of  individual  stations. 

Though  a  patent  on  frequency  modulation  <FM)  was  issued  .in 
vl902,rthe  principle  of  FM  had  been  known  previously.'  However,  its 
advantages  'for  broadcasting  were  not  developed  until  shortly  before 
-  *  World  War  II.    Largely  as  a  result  of  developmental  work  by'  Edwin 

H*  Armstrong  in  the  1930fs,  t%e  Federal  Communications  Commission-; ' 
in  1940  authorized  commercial  FM  broadcasting  to,  start  January  1 
194 1\-  1  -  • 

\  -  ,  * 

\ There  was  no  "first"  .individual . commercial  FM  authorization 
ause,  on  October  31,  1940,  the  Commission  granted  construction 
permit?  to  15  stations  simultaneously.    The  first  licensed  commer- 
cial FM  station  was  WSM-FM,  Nashville  (May*  29,  1941),  which  oper- 
>         ated  until  1951.  '    *  \ 

To  enable  FM , broadcasters*  to  obtaii*£ad<iitional  revenue,  the 

•  Commission  in  1955  authorized  them  to  provide  a  supplemental  ^back-, 
ground  musie"  service  to  subscribers.    T^e  "signal  is,  in  effect, 
"piggy-backed"  on  regular^ programs  for  f&Seption  on  special  sets  in. 

.    stores,  factories9,  etc.  **  ' 

:>  In  1961  the  Commission  authorized  FM  stations  to  engage  in  %  ' 
stereophonic  broadcast.  JTtiis  involves  dual  transmission  and  recep- 
tion to  give  a  more  realistic  effect  to  music  and  other  sound. 


f^'     The  beginning  of  visual  radio  has  been  traced  to  1884  when*v 
,Paul  Nipkow,  a  German,  patented  a  scanning  disk  for.  transmitting 
pictures  by  wireless.    In,  the  Utiited  States  Chajrl^s  F. . Jgnkins %be- 
gan  sjtudy  of  the  subject  about  1890.  *  Rignoux  and  Fournier  m conduct- 
ed "television"  experiments  in  France  after  the  £urn  'of  the^  cen-  , 
~  tury . ,  InvlWS-  Marconi -predicted  -  -visibleVtelephone. "  -In  1925 
Jenkins  demonstrated  Tiis  mechanical  TV  apparatus.    A  year  later 
there  were  experiments  by  E.F.W.  Alexanderson,  Philco  T.  Farnsworth 
and  John  L.  Baird.  %  *  • 


»  An  experimental  TV  program  was  sent  by  wire  in  1927  between 
Washington  and  New  York  by  the  Bell  Telephone  Laboratories.  The 
next  year  an  outdoor  pick-up  was  tested*   Large  screen  TV  was 
demonstrated  in- a  New  York  theater  in  1930. 

.  r* 

Seventeen  experimental  TV  stations Jwere  operating  in  1937# 
experimental  mobile  TV  station  was  placed  in  use  that  ydar.  The 
first  United  States  President  .seed  on  TV  was  -Franklin  D.  Rooseve 
when  he  opened  the  New  York  World's  Fair  in  1939. 


i 


In  1939  the  Milwaukee  Journal  filed  the  initial  application  to 
broadcast       programs  on  a  commercial  basis.    As  a  result  of  a 
hearing  in  1940,  the  Commission  authorized  commercial  TV  operation* 
to  start  July  1,  1941.         &  • 

.  •  -  * 

"    *  .Meanwhile,      mifcber*  of' TV  stations?  whidh  had  beert.  operating  <■  , 
experimentally,  applied  for  commercial  authorization.  *The  first, 
gtaat  forVr^gular  vf  operation  was  'issued  to  WNBT,  N^w  York,  on  "  - 
June?lT,2l941,  Effective  July  f  of  that  lyeaf  .-  * 


As  a  result^of  £rpcjaed|^igs  *i|iat  started  in  1948,  the  Cjommis- 
sion  oh  April  T4\  4952;^dd^^^  Hlgfi  Frequency  iTchan-  ,* 

^nel^-to-^he-12-\#F-4V^^  used  _f  oil TV 

broadcast,  thus  making  mdte  tb&£  if9Qp&  t&feaifrelS-  available*  fdr  as- 
m  sigijment  in  nearly  1\,3Q0  communitijM^  tlfotffugt^out  the  United  States 
and  its  territories*    TV  set^mada  af tei?0At^riJ  3fi9  1964,  must  be  - 
able  to  receive  UHF  and  VHF  chanrie^V.,        ci  m 

^         Color  television  had  long  beert*a  stxbj^bt*  ft>r  study  and  experi- 
mentation.^ In  19Z8  Baird,  in'Ei^lap^djemonsttated^one  system. 
The  next  year  color  war§,  sent  over  |*ire 
phone  Laboratories.    •  / 


£n*k'  test&at*  the  Bell  Tele- 


^         Color  Ty^was' considered  initii 
,  proposed  alternative  standards/?  of 
it  allocated  certain  UHF  ftequenciej 
oping  color  and  high  definition  bL 
received  a  formal  proposal  for'  the 


v.;  .*  >  r: 

Lly  by  ,the  EGC  in  1941%  when  it 
jocfhrotne  itncl  5,color.    In  1945 
for  eAe^finentation  in  devel- 
c-attd^iite;TV.    In  1946  it 
adoption  of  .color  standards. 
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Proceedings  in  1949  and  1950 /resulted  on  OctpbefSll,  1950,  in 
the  Commissiori'^adbpting  a  color  system that  required  spebial 
receivers  , or  adapters..   The  FCC  held  t&e  door  open,  however,  for 
.consideration  of  subsequent  developments  and,  as  a  resu^fadopted 
the  present  "compatible*"  color  system  on  December  17,  1953. 


The^FCC;  authorized  pay-TV  (involving 'special  programs  for  sub- 
scribers) asearly  as  1950.    Five  years  later  it  proposed  trial  of 
such  ^service  but^because  of  Congressional  committee  resolutions, 
deferred  further  action  until  1959  when  it  invited  applications  by 
commercial  TV  stations  to  test  toll-TV.,    The  first"  such  grant  ws 
made  on  February  24,  .1961,  to  WHCT,  Hartford,  Conn.  ^Subscription 
TV  was  established  as  a  -regular  broadcast  service  on  December  12/ 
1968..  •  "  , 

,,J> 

University  engineers  helped  to,  CQnstruct^ome  of  t^fc nation's 
pioneer  AM  broadcast  stations,. -apd  many  early  broadcast ^licenses 
were  issued  to  Alucatjonal  institutions*  -  ,      \  ; 


if 
m 


to  a 

iff-  * 


By  1925;  educational  groups  held  171  licenses.    For  various 
.reasons,  most  of  these  stations  were  off  ^the  air  when  the  Federal 
Communicatioris ^Commission  was  crested  ^Ln  1934.    However,  some  edu- 
cational bodies  'still  operate  in  the  AMjiband*  either  commercially 
or  without  ..profit.  ': 

' '  .  s  •  -  '  " 

To  encourage  tj^'development  of  noncommercial  •  educational 
broadcasting,  the  Commission  in  1938  set  asi^e  certain  AJtfchannele 
for  the  exclusive  dse  ,iof  educational  institiU:ions.    -oSly  a  few  in- 
stitutions ajpplied,  arid  most  later  changed,  to  FM  wKen  the  Commis- 
sion allocated  FM;  channels  for  noncommercial* "educational  use, 
starting  in  194i:  -  /    '    ,     '    >    -  /   7"  '  :. 


\   As* an. additional  incentive  to  educational  broadcasting,  the 
Commission  in  19^|^authorized\  lpw.  power  (lOiwatts)  for  noncommer- 
cial educations 


^F^M  stations. 


x  In-  its  television  decision* in  195Z,  the  Commission  allocated 
2A.2  TV.  channels  for  noncommercial  educational  purposes.    This  laten 
was4  increased  to  655*  . 


The  first  noncommercial  .educational  T^grant  was  made  July  23, 
M952,  tfrfv.thef  Kansas'  State  College*  of  Agriculture  and  Applied  , 
.  Science  (KSAC^V)^  but  that  station 'was  not  built.    The^first  such 

— ~st  a£^   

Gable  TV  was  developed  initially,  in  th^lSte^i 940^8  in  commu^ 
'  riities  unable  to  receive  television  signals  because  of  terrain  or 
v  i distance *v£rote  tV'-'statfio'iis,.    faster  antenpas  ,were  built,  to  pick  xip 
^brpaijlcast  station  signals  and  feed  them  by  liable  to  subscribers  for 
a  'fee'.  ;       ? \x. 


\  v 


"-r    In  1950,  there  we^e  70  cable  TV  oper^ons  in  the  United 
States,  serving  14,000  subscribers.    At  the  close  -of  fiscal  1973 
there  were  almost  3,000  cable  systems  serving  well  over  7*25  mil- 
lion %omes  in  some  5,700  communities.'  V 

Cable  -of fers  clearer  pic turea  -than-  home  antennas ,  -particularly 
f or  xtflor  TV,  and  can  offer  larger  numbers  of ^channels  for  TV  sig^ 
nals  and  various  other  services.    Many  systems  feature  separate 
channels  for  weather,  *fctock  market  reports,  wire  service  news,  and 
FM  faciio.  'Some  cable  operators  originate  their  own  programs. 

+-  The  average  cable  system  has  2*200  subscribers.    The  largest — 
in  San  Diego— has  over  57,000;  some  have  fewer-  than~4rG0^~ Most— sys^ 
tems  offer  between  6  and  12  channels,  the. average  beipg  10.  Cable 
TV  systems  are  capable  of  offering  up  tb  60  different  channels. 
The  average,  monthly  fee  is  $5^for  service;  installation  fees  range 
from  gratis  to  about  $100,  but' the  average  .is  $20. 

*  The  cable  industry  had  total  subscriber  revenues  estimated  at 
391  jjillion  in  1971.    Cable  systems  are  still  concentrated  in  smal- 
ler communities;  over  half  of  the.  systems  serve  fewer  thatf  1,000 
hbmes  each.    In  large  metropolitan  areas,  where  reception  is  a 
problem  because  of  the  "canyons'*  created  by  tall  buildings,  the 
number  of  cable  subscribers  is  increasing.  «  *" 

The  Commission  asserted  limited. jurisdiction  over  cable  TV  in 
1962,* first  establishing4rules  in  1965  for  those"  systems  which  re-* 
ceived  signals  by  microwafe.    (Microwave  stations  have  always-  been 
FCC  licensed^)    In  .1966,^ the  Commission' established  rules  for*  all  , 
cable*  systems^  whether  served  by  microwave  or  hot.    An  extensive 
revision  of  the  rules  was  adopted  February  2,  1972  and  became  ef- 
fective March  31,  ?1972.  * 

Amateur  radio  is* almost  as  oid  as  marine -radio.    There  was 
some  amateur  operation  at  the  turn  of 'the  century  and,  in  1912, 
several  hundred ^self-styled  "hams"  were  in  radiotelegraph  communi- 
cation with  one  another  or  listening-in  on  marine  telegraph  trans-  " 
missions.    The  amateur  fraternity,  which  now  also  uses  radio-tele- 
phony, has  been  highly  instrumental  in  popularizing  and^  advancing 
the  radio  art. 

Police  radio  is  also  among  tht  older  public  safety  servicers. 
In  1916  the  New  York  City  Police  Depa*4ynent  began  operating  a  radfS 
station  to  communicate- with -its-harbor. patrol  boats.  ^TheJ)etroi,t . 
Police  Department  experimented  with  rafcio  comunication  in  1921, 
using  the  call  letters  m"K0P."    The  first,  state  police  radio^  system 
was  Established  in  1923  by  Pennsylvania.    The  *firs£  construction 
permit  for  a  two-way  police  radio  system  went  to  Bayonne,  N.J.,  in*' 
1^32,  but  Port  Jervis,  N.Y.,  obtained  theJ  first  license. 
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fe\    .  •        Today  radio  jts  employed  for  a  wide  variety  of  purposes.  In 

(|^/  addition  to  broadcasters* *and  common  carriers,  the  FCC  regulates 

If -  such  non-Government  radio  services  as^  aviation;  ma*4ne;  public 

'  safety  (police, ."fire,  locaL  government,  forestry  conservation,  * 

special  emergency  and  highway  maintenance);  industrial  (business, 
... .     ^  manufacturing,  fores^t  products,  petroleum,  power,  etc.);  land 
*  transportation  (railroads,  passenger*  buses,  trucks,  taxicabs; 
autowbile  emergency,  , etc.);  disaster  communications;  research  arid 
experimental;  and  individuals,  who  use  radio*  as  a  livelihood,  hobby 
or  personal  convenience  (commercial  and  amateur  operators  and  pri- 
vate citizens).  *  .  v 


— II The- FCC  in- Brief   

•(From  in  FCC  Inf option  Bulletin) 

1.  What  is  th^ Federal  Communications  Commission?  K 

i  It  is  the  United  States  Government  agency '^charged  with  regula- 

ting interstate  and  foreign  communication*  by  means  of  radio, 
television,  wire,  cable,  and-  satellite. 

2.  What » is  "the.  Object  of  FCC  Regulation? 

To  provide  for  orderly  development  and^pperation  of  radio*" 
services^  to  make  Available  a  tapid,. efficient,  nationwide  and 
worldwide  telegraph  and  telephone  service  at  reasonable 
charges;  to  pfcomote.T"the  safety  of  life  and  property  through  4 
*'  4    the  use  of  wire  and  radio- communication;  'and  to  employ  commu- 

-*   nication  facilities  In.  J:he  national:  defend.  ' 

3.  Is  the  FCC  Under  Any  Government  Department?^  ,  .  * 

 ;  No.    It  is  an  independent  ^ Federal  agency  .created  by  Congress  ^ 

^^^^U. —  and,  as.  such^repprts  dixjectly  to  Congress.  _  ' 

4.  GHow  Did  the  FCC  Come  Into.  .Being? 

Jurisdiction  over  wire  and  radio  communications  at  various 
/*"      timfes  was  handled  by  the  Department  of  Commerce,  Post  Office 
Department,,  Interstate  Commerce  Commission,  and  the  Federal 
Radia  Commission,.    Technological  developments  and  interference 
necessitated  coordination  of /these  regulatory  functions  in  a 
r  ***      single  agency.    The  Communications  Aet^  signed  June' 19,  1934, 

4 — f*  3  created~fehe7Feder^t  for  that  pur- 

pose*  •  /' 


"if 


PIM;-;  *-*  *Radfo  is  us^d  here  in^ll-inclusive  sense  and  refers  to  /T,  I 

v  "       tglevljipn  as  well  aa  ot^her  J>r^a<Jjfcastii)g  and  nonbroadcasting  ^ 


-/ 

Is  the  Communications  Act  Limited  to  the  50  States? 

No.-    It  applies  also  to  Guam,  Puerto  Rico, 4 and  the  Vir; 
Islands,  but  not  to.  the  Canal*  Zone.  - 

What  are  the  FCC's  Major  Activities?" 

0 

It  allocates  bands  of  frequencies  to  non-Government  communica- 
tions services  and  assigns  frequencies  to  individual  stations; 
licenses  and  regulates  stations  and  operators ;# regulates  com- 
mon carriers  in  "interstate  and  foreign  communications  by  tele- 
graph, telephone,  and  satellite;  promotes<fsifety  through  the 
use  of  radio  on  land,  water,  and  in *the  air;  encourages  more 
effective  and  widespread  use  of  radio;  utilizes  wire  and  radio 
communication  services  in  national  defepse.    It  does  not  regu- 
late radio  operations  by  the  Federal  Government. 


How  is  the4  FCC  Administered? 

The  FCC  consists  of  seven  Commissioners  appointed  by  the  Pres- 
ident with  the  approval  of  the  Senate.    No  Commissioner  can 
have  a  financial  intet»est  in  any  Commission-regulated' busi- 
ness.   No  more  than  four  Commissioners  -may  be  members  .of  the 
same  political  party.    Appointments  are  for  *  seven  years,  ex*- 
cept  in kfilli|ig^jp  unexpiredv term.    The. salary  of  a  Commis- 
sioner's V^»00&^a« year;  the  Chairman,  receives  $52*000.  One* 
of  the  Commissioners  is  designated  Chairman  by  the  President. 
The  Chairman^  tenure  duririg^his  term  of  office  is  at  the 
pleasure  of  the  President. 


How  Does  the  FCQ4 Function? # 

^The  Commissioners  function. as  a  unit,  supervising  air'FGC 
-activities,  ..witKdelegations  of  ..responsibilities  to  boards  an^ 
Committee^  of  ^Cbmriissioners,  individual  Ccpmissloners,  and 
sta£f  units*  .The  Chairman  is  responsible  for  the  general 
administration  of  the  internal  Affairs  of 'the  Commission. 

Policy  determinations  are,  made  by  the  Comissioh  as  "a  whole. 
Commission  practices,  conform  to  the*  Communications  Act  of^~ 
1934,  as  amended"/; the. Administrative  Procedure  Act,  and  other, 
applicable ',' laws .  ,  <-   *  %   +%  \ 

-  *   . ,  ■  ^  •  .  '    *    L  _        •  * 

The-FCC  st^ff  is" drgahized  on  a  functional  Jias is;    There  hre 

..  five  operating  bureaus — Broadcast,  Cable  ^Television,  jfomjnbn  .  , 
Carrier,  Field  Operations,  and  Safety  and  Special  Radio Ser- 
vices— and  six  staf£*of f ices — Executive  Director,  Gene£a3^ 
Counsel,  Chief  Engineer,  Opinions  and  Review,  Administrative* 
Lai/ Judges,  and  the' Review  Bj>ard. 
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9,    What  Does  the  -FCC  Field  Staff  Do? 


I? 


It  is#  engaged  largely  In  engineering  work,    Thi%  includes  . 
'monitoring  the  radio* spectrum* "to  see  that  station 'operation 
meets  teqhni&l  requirements,  inspecting  stations  d£  all  t 
types,  conducting  operator  examinations  £nd <lssuing* permits  or 
■„  licenses  to'thdse  found  qualified,  locating  and  closing  un- 
^  .^^Ottiorised  tr£ftsmitte*s,  furnishing  radio  bearings  for  air- 
%«aft  or  ships  in  distress,  locating 'sources  of  interference 
^      an^  suggesting  rew|dial  measures,  doing  special  engineering 
•  jiork^  for  other  Government  agencies ,  and  obtaining  and  analyz- 
ing technical  data*  £o;r  emission  use,  . 
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10,    How  Doesr 'the  FCC  Cooperate  With  Other  Agencies? 

international  and  national- matters,  it  works  with*  various 
Government  agencies  involved  with  radio  and  wire  commuflica- 
tion,  '  It  also  cooperates  with  state  regulatory  commissions  in 
telephone  and  telegraph  matters  of  mutual  coitcern,  largely 
through  the  National  Association  of  Regulatory  Utility  Commis- 
sioners, .  It  also  cooperates  wtt^i  rSdio-user  groups, 

•11,    Hoj*?Hany  Persons  Does  the  FCC  Employ?  / 

About  2, 100 /regular  employees,  of  whom  more  than  one-fourth 
.  are * engaged  in  field  engineering,    With  few  exceptions,  FCC 
personnel  is  tinder  Civil  Service,    .  * 

12,  What  Does  FCC  Regulation  of  Radio  Include:  _ 

'  .  '  *  .  .    '    '  ■  -  / 

This  involves  conpideratiqn  of  applications  for  construction 
9  permits  and  licenses  for  all  classes  of  non-Government  sta- 
tions; assignment  of  frequencies,  powe$,  and  call  signs;* 
authorization  of  communication  circuits;  modification  and  re- 
newal of^licehses;  inspection  of  transmitting  equipment  and 
regulation  of  its  use;  control  of 'interference;  review  of 
technique!  operation;  licensing,  of  radio  opera  tars  (commercial 
and  amateur^; *  remedial  action  when  necessary J^and  other  imple- 
„    njentation  of  thej^mmunications  Act,  ,The.  Commission  does  not 
.  license.  set^nkSafor  reception  only,  ,  .  o 

13,  How  Are  Broadcast  Stations  Regulated? 

*    This;  FCC  function^  includes  allocation  of  spectrum  space  for' AM. 
*      ,  and'  FM  radio  and  VHF*  and-UHF  television  broadcast  services; 
\~.  assignment  of  frequencies  and  call  ietter^  to  st&tion^;  desig-, 

nation  of  #  operating  power  #nd  sigri^on  and*  sigii-of  f  times.'  The 
-      Commission  also  issues  cpnstructibn  permits  and  inspects  tech-r 

nical  equipment,  #      *  +  >'*     ,  a 
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While  the^FCC  is  prohibited  by  law  from  censoring  .program  .con- 
tent, it  does  have  many  regulatory  responsibilities  in  the 
program  area.    For  example,  it  requires  licensees  to  attempt 
to  ascertain  and  serve"  the  programing  tastes,  needs  and  de^ 
sires  of  their  communities.    Licensees  are  also  obligated  to 
comply  with  statutes,  rules,  and  policies  relating  to  program 
content,  such  as  identification  of  all  sponsored  broadcast 
matter,  broadcasting  information  only  on  state-operated  lot- 
teries in  their  own  or  adjacent  state^. 


The  FCC  also,  requires  licensees-  to  make  available  equal-  oppor- 
tunities for;  use  of  broadcast  facilities  by  political  candi- 
dates.   It  also  enforces  rules  on  personal  attacks,  editorials 
endorsing  or  opposing  political  candidates,  station  identifi- 
cation, identification  of  recorded  programs  or  program  seg- 
.ments,  and  publicly  declared  Commission- policies  on  fairness 
in  the  presentation  of  controversial  !issues.    The  FCC  requires 
licensees  to  prevent  use  of  their  facilities  for  false  or  'mis- 
leading ^advertising. 

The  Commission  conducts  inquiries  and  .investigations.  Licen- 
sees who. have  violated  FCC  statutes,  rules,  or  policies  are 
subject  to  sanctions  including  loss  of  license  and  fines  up  to 
$10,0,00.  *  .  -  ' 

The  Commission  conducts  inquiries  and  investigations.  Licen- 
sees who  have  violated  FQC  statutes',  rules,  or  policies  are  « 
subject  to  sanctions  including  loss  of  license  and  fines  up  to 
$10,000.  f 

Tfie  Commission  limits  the  number  of  broadcasting  outlets  that 
any  one  individual  or  company  may  own  to  a  total  of  seven  AM, 
seven  ^FM  and  seven  TV  stations  (only  five  of  which  can  be 
VHF).    The  same  owner  cannot  operate  more  than  "one*- station  of 
the  same  kind  in  trhe  same  place..  J 

Since  bxoadcasting  stations  are  "not  common  carriers,  tlievCqm- 
mission^dbea  not  regulate  rates,  profits,  accounting* methods, 
or  other  financial  aspects  of  station  operations.,  •  V\  ?* 


How  Are  Common  Carriers  Regulated?  '  % 

In  ^jj^iti^n  to  licensing:  radiotelephone  circuits  and ^assigning, 
frfequencie^  for  tijeir  operation,  the  FCC  supervises  charges, 
practices,  classifications,  and  regulations  in  interstate  and 
foreign  communication  by  radio,  wire  and  'cable;  considers 
applications i  for  construction  of  new  facilities  and  disconti- 
nuance or  reduction  pf  service;  acts  on  applications  for 
interlocking  directorates  and  mergers,  a^d  prescribes  and 
revifews  the  accounting  practices  of ^communication  carriers. 
 Lj   g£  sy 

The  JfommiSsion^  does  not  regulate  purely  intrastate  wire  ser-* 
vices;  thtey^  aref-under  the  -jurisdiction  of  their  respective 
state  utility  commissions.        *  '  *  - 


OO 
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Can  Aliens  Hold  JUdi^TlIicenses?  * 

The  radio,  ficgiise  privilege  is  limited  essentially,  to  citizens 
of  the  United  States^  It  is  generally  denied  to  aliens  or 
^  their  representatives,  foreign  governments  or  their  represen- 
tatives," foreign  corporations,  and  dpmestic" corporations* with 
en  J  of  fleers-,  directors,  or  more  than  one-fifth  of 'their  cap- 
ital'stock  owned  or  Voted  by  alien  interests. 

In  th^  interest  ofc  air  study,  certain  noncitizen  aircraft.  * 
pilots  holding  United  States  pilot  certificates  who  must  use  * 
radio  in  their  piloting- duties  may  hold  licenses.    Under* reci- 
procal agreements  with  a  .number  of "other  nations,  alien' radio 
amateurs  may  be  authorized  to  qperate  their  stations  while 
visiting  the  United  States.    m  ' 

*A  radi0  station  may  also  be  held  by  an  aliens  in  the  case  of 
vessels  and  aircraft  '.required  by  an  act  of  Congress  or -by 
treaty  to  carry  Radiol    Commercial  radio  operator  licenses,  and 
permits  generall^re  granted  only  to  United  States  citizens. 

What-  Are  Some  Types  of  Broadcast  .Services? 

.The.lijst  includes' the* older  standard  or' AM  (amplitude  modula- 
^io£)>       (frequency  modulation),  commercial  and  noncommercial 
educational* ^including  stereophonic; "TV  (television)*  commer- 
cial and  noncommercial  educational,  alsfc  Pay-TV;  international 
(except  stations  opeifate^  by  the  Government);  supplemental  - 
services  such  as  FM  functional,  music,1  TV  translators,  remote 
pickup*  and  studio-transmitter  link;  and  experimental -and  der 
veropment^l  services.  -  -        t>  ,  % 

#Thfe  Commission  does  not  license  cable  TV  (community  antenna)-  ^ 
or  closeci  circuit  (wired)  TV  systems  since,  they  do  not  trans- 
mit over  the  air.    It' does,  ^however,  regul&e  cable  through  , 
issuance  of  .certificates  of  compliance to  systems  that  have 
received  franchises  from  their  local  governing  body.    It  also 
regulates  TV  importation  of  signals  from  othe*  TV  markets. 

What  Are  Some  Other  Ra^io  Services?".    •    ]  * 

^    '  •      *     r  \  *    '  & '  »•  * 

These  include  Aviation  (aircraft  and  ground);  Marine  (ship  and 

coastal);  Public, Safety  (polic|,  fire,  forestry  conservation,  , 
highway  maintenance,^  local  government^  special  emergency,  arid 
state  guard);  industrial  (business,  forest  products,  manufac- 
turers, motion  picture,  petroleum,  power,  relay  .-press, 'special 
* industrial,  and  telephone  maintenance);  Land  Transportation 
(railroad;  passenger  and  truck,  taxicab,  and  .automobile  emer- 
geT^y);  Amateur,  Personal,  Disaster  and  Experimental;,  also 
Common  Carrier  4(pagifig,  land  mobile,  .microwave  relay,  broad- 
cast relay,  and  international  Vadiotelephone  and  radiotele- 
graph services). 


How  Are  Station  Call  Signals  Assigned? 

V 

International  agreement  provides  for  national  identification' 
of  a  station  by  the  first  letter  or  first  two  letters  of  its 
call Vsignal,  ahd,  for  this  purpose  apportions  the  alphabet 
among  the  nations.    The  United  Stages  uses  the  initial  letters 
K,  N, .and  W  exclusively.  Ihd  part  df  the  A  series.    Call  sig-  4 
'  nals  are  assigned  by  the 'Commission  on  an  individual  basis, 

The  initial  letter  N  is  reserved  for 'the  Navy  and  Coast  Guard, 
while  A,  K,  and  W  arfe  -shared  by  other  Government  and,  non-   .  N 
Government  stations.    Broadcast  ^tatioh  calls  begin  with  K  or 
•  W.    Calls  prefixed  by  K  identify* stations  located  west  of  the*. 
Mississippi  River,  while  W  is. used  east  of  the* river,  except  - 
.for  some  long  established  stations  whose  call* letters  were  * 
allocated  before  the \assignment  rule  was  adopted.        *  ' 

\ 

What  Is  the  FCC  Role  in  International  Matters? 

It  is  charged  with  .domestic  administration  of ;  telecominunica-  % 
tion  provisions  of  .treaties  -and  international  agreei^nts  which 
'the  United  .States  is  a  party.   .ZJfcder  Department  of  State  ayus-  ' 
pices,  it  participates  in  related  international  conferences, 
olt  licenses  *ratiib  anil  cable  circuits  from  the  United  States  to 
.foreign  points  and  regulates  the  operating  companies. 

It  also  licenses  radio  stations  on  American  planes  and  "ships 
in ^ international  service,  and,  under  international  agreements 
and  upon' request,* inspects  the  radio  equipmen&$cff  foreign  ves- 
sels /touching  our,  ports.  *  tfui^tfier,  it  is  the  medium  for  re-, 
solving  cases  of  interference  between  domestic  and  foreign 
radio  stations;\ 

What  About  Safety  of  Life  and. Property?  1 

The  CommunicationB  Act  stipulates:    "For  the  purp^|e<  of  ob- 
taining maximum  effectiveness  from  the  use  of;radMjj|nd  wire 
^communications  in  connection  with  safety  of  life  ImcFproperty ,  • 
the "Cbmmiss iota  shall  investigate  and' study  all  phases  -of  the 
problem  and  the>  bestr^ethods^  of 'obt^iritng  .t!he  cooperation  and  *  k 
coordination  of  these'  systems."    Radio  'installations  on  ves-  \ 
sels^and  aircraft,  also  police,  fire,  forestry  and  othpr,  pro-/ 
tective  radio  systems '^re,  in  this  category. 
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21.    How^Does*  Radio  Aid  ^Business? 
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Besides  affording  a  speedy  means^of  communication  and  being,  a 
factor  in  protecting* life  and  property,  radio  contributes  to " 
:economies  and  improvements  in  public  and  private  business 
operations;    It  has  become  an  important  adjunct  to  rail,  high- 
way, water  and -air  transportation,  to  public  utility ,  * indus- 
-    trial  and  other  business  operations.  ^ 

22.    Does  the  FCC  Engage  i!i  Studies  and  Research?* 

\  '  '      '     ♦  -  • 

The  Commission  is  required  to  "stndy  new  uses  for  radio,  .pro- 
vide for  experimental  uses  of<  frequencies,  °ajid  generally  en- 
courage the  larger  and  mbre  effective  use  of  radio  in  the  pub- 
*  litf  interest."    Cooperation  is\  maintained  with  Govetnnjptrt  ayid 
commercial  researcn^md  development  groups.    In  connection  * 
with  its* research  activities,  the  FCC  operates  a  laboratory  at 
Laurel,  Maryland.    It  also  carries  out  policy^  studifes  to  pro- 
vide information  on  complex  questions  facing  the  Commission. 
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23.  What  is  the  FCf's  Role  in  National  Defense? 

Wire  and  radio  communication  facilities  used  to  aid  the  na- 
tional' defense  form  one,  of* the  basic  requirements  of  the  Com- 
• v  mufflcations  Act»    TSe  President  has  delegated  certain  of  these 
*  functions  to  thg  FCC.    Among;  other  things,  the  Commission 
supervises  the  Emergencyl)Broa4cast  System  to  notify  and  in-  . 
struct,  the  public  in  the  *!eyent t  of  ^enemy  attack.    This  system 
Us  put  to  peacetime  use*  for  broadcasting  information  and  in- 
structions about  lotfad  imd  .statewide  * emergencies.    The  FCC  . 
cooperates  jri.th  Federal,  State,  and  local  authorities  in  the 
.preparation  of  emergency  p^ahs  and]  in  turn,  has  the  coopera- 
tion of  public  arid  industry^elements  concerned.  % 

24.  Where  Can  One  Get  More  Reference  Material?  * 


j 
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Those  interested  in  more  detail  about  the  Commission  may  pur- 
chase various tFCC< printed  publications  from  the  Government 
Printing  Office  or  obtain  free  single  copies  of  information 
*bu life tin|V  from  the  FCC*    Lists  will  bfc  furnished  on  request  to 
the  Public  Information  Office,  Federal  Communications  Commis- 
sion, .  Washington}-  D.C.    20554.  • 
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III*?/  Electronic  Communications, 


A  Basic  Model — All  forms  of  communication  are  made  up  of  five 
*  elements.    These  elements  are^s  follows: 


1#  Information  Source  \^ 

"T.~  Encoder  or  Transmitter 

3»  Message  Channel 

4»"  Decoder  or  Receiver 

5»  Information  Destination  t  ' 


S5k?    f'ifc*  !.'*,; 
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It  can  readily  be  seen  that  these  are  the  5* essential  elements 
of  all  communication  forms  regardless  of  the  form.    What  com- 
prises these  elements  may  cfcange-*from  form  to  form,  but  each 
element  will  do  basically  *  the  same  thing  in  each  form.  That. 
#is  to  say  that  while'  the  message  channel  in  radio  could  be 
wire  or  radio  waves  and  the  message  channel,  in  humatv  speech 
sound  waves,  they  both  function  in  the  .same  manner  which  is  to 
provide  a  channel  through  which  information  may  .travel. 


For  their^ use  in  electronic . communications,  these  5  elements 
are  defined  as  follows: 

1.  Information  source — Thfs  Is  Jghere  the  information  '  ^ 
originates  and  "where  it  1's  converted  into  an  electrical 
signal.  • 

*  ' '  • 

2.  Encdder  or  transmitter — It  is  here  that  the  signal  'from 
^     the  source  is  encoded,  <if  necessary),  amplified  and 

transmitted.  "*  1 

3.  Message  channel— Thi§  is  the  medium  over  which  the  trans- 
mitted signal  Tides.  1 

4.  decoder  or  receiver — Here -the  opposite  of  #2  takes?  place.* 
' The  transmitted  signal  is  broken  down  and  the  usable  por- 
tion is  sent* on.  "  ^  ^ 

5.  1  Information  destination-rlt  is  here  that  the  information 

is  changed  from  an  electrical  signal  back  into  its  origi- 
nal form.    *  . 

Systems'  h      '  .     —  ,  ^ 

1.  Radio — A  system  of  communication  using  electromagnetic 
waives  for  the  transmission  and  reception  of  signals  ■ 

>       through* the  atmosphere.  ' '  A  • 

2.  Telegraph~A  communications  system  that  employs 'a  code 
made  up  of  interruptions  or  polarity  changes  of  direct 
current  for  th%ttansmissi8ft  and  reception  of  signals 
primarily  ojjpi?  wire.  -  •  '         *  s 

3.  Telephone — A  communications  system  tised  for  transmitting 
and  receiving  sound  waves  produced  by  -the  human  voice  to* 
and 'from  distant*  points  primarily  over  wire. 

4.  TelevisiQn — A  system  of  communication  employing  the 
transmission  and  reception,  through  the  .atmosphere,  of 
images*  of  fixed  or  moving  objects,  usually  accpmpanied  by 
sound. 
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aTEAC|DSR  ACTIVITIES 


Provide  student  with  student  module*  * 

'   *  -  * 

Make  transparencies.  . 
Discuss^uriit  and  specific  objectives. 

Discuss  informatioiVsheetSvand  go  through  the  outline  of- material. 
Give  test.  -  1  .* 
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If-" 
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Information  Sheet  #1 


ggfg"  /  Items  and  Defini^oV    .   ,      ,'v     v^i'     :*  , 

>■  •  Coiranuhi?fafion~The  process  of  exchanging  ideas 


and  information. 


I; 


•  2.  '  .Electronic  conmun^ca^  where  electronic  devices  — 

%«^/>ti^4>J1&rv*t^8eifliiiis  and  ^receiving  of ;  information.  ' 

3. "'.  FCC—Federal  tdiima^icationa  Commission. 

4.  Radip—A  system^  electromagnetic  waves  for"1 
the  transmission"  a^^fcception  of  signals  through  the  at«bs- 


pKere. 


y*5.  Telegraph; — A  communicatiphs  sy^ tern  that  employs1  a  codes  made  -up 
\^  of -interruptions  ,or  polarity,  changes  of ''^irectf  Hiui^mt^fbr  the 
tfansmissi^ii.  ami  reception'of  :regMls^priiwrily^er  wire.  ' 

6.  %  T(el(iphpne^A^communication8  system  .^sed  fg|L  transmitting  and 

receiving  sound  waves  prpduced  *  by  the  humaiij  voice  to  and 'from 
distant  points  primarily  over  wijra*/    r     '  ♦ 

7.  Television — A  system  of  commwuiclittton  employing" the  transmission 
and  reception,  tl/rough  t;he  atmegphe^ff  of]  images  \of  fixed  or 
moving  -obj^ctp^  usually  accompanied  by  sound. 
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IMPORTANT  DATES  IN  ELECTRICAL  COMMUNICATION 
1§35         Telegraph  invented  by  SamueLF.B.  Morse 


%  '  „       1844  First  news  dispatch  sent  oyer  telegraph 

1861  First  transcontinental. telegraph  line  , 
"'           •  ( 

1866  First  successful  transatlantic  telegraph  cable  laid 


1876  .     Telephone  invented  by  Alexander  Graham  Bell 
1878,       First  telephone  company  started 

1889         Dial  telephone  invented  6y  Almon  B.  Strowger  ■  /  *' 

1892         First  dial  telephone  exchange  installed  in  LaPorte  Ind. 
1895        Radio  invented  by^Guglielmo  Marconi  in  Italy        *  . 

1902  ,     First  transatlantic  radio  telegraph  message  sent 
1906        First  radi^o  program  sired 

1915        First  time  speech  was  transmitted  across  the  continent  % 

1921         First  AM  radio  station  licensed— WBZ  in  Springfield,  Mass. 

j 

.1922        Firgt  ship-towshore  two-way  radio  conversation 
M923        First  photo  transmitted  by  radio 

1926  First  commercial  radio  network  started  with  24  stations— NBC, 
National  Broadcasting  Company  "H**^ 

*  * 

1927  .  First  experimental  £V  station 
19^0        First  round  the  world  radio  broadcast 

1934  FCC  was  created  *  \  / 

1935  ,     First ^round  the  word  telephone  call 

19£L      -Eisst^grent  for  regular  TV  was  issued'  to  WNBT  in  New  York 

Also  first  FM  radio  statiorf  li:cepsed-- WSM-FM  in  Nashville ,  TN 

1942    ,    First  transcontinental  underground  telephone  cable 

1945  *     Western  Uni oh- established  first  microwave  beam  system 

1960        First  passive  communications  satellite  ^Launched—  Echo-I 
•  *  * 

1962        First  active  communications  satellite 'launched —  Telstar-I 
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SUGGESTED  TEST. 
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r  • 


TCxue  and  False: 


I*  F     l.»  The  FCC  stands  for  the  Elorida  Citrus  Commission. 

*****    .  '  -  . 

T  ?S     lj   Cottnunlcation  Is  the.  process  of  exchanging  of  ideas  and 
.information.  \      *  ^ 

.  *  S  ^   *  • 

T,  *     3#    T116  ^e^Ph  was  invented  in  1914/ 
T.  f     4.    Alexander  Graham  Bell  invented  tlie  telephone. 
T    F     51    Th£  fir^       station  in  ^his  country  *was  WSM-FM. 
T    F     6.    Thomas  Edison  invented  the  radio. 

T    F  ^7;    The  FCC  regulates  all^  interstate  and  foreign  electronic, 
communication.  °  ^ 


fv 

IX  - 


T    F     8.    All  broadcast  radio  and  TV  station^haye  call  letters 'beginning 
with  either  a  K  or  a  W.  A>  \.  v  . 

T   F  •   9.    A  messigeMchannel  is  the  medium  overi  which  a  transmitted 
signal  rides.  ~.  - 


T    F    10.    The  figfcal  portion  of  the  communicatipQs >  model  is1  the 
receiver.       *  '  &  ^ 


8*? 


fee  ^ 

US/-' 


to; 


V 


*5 


IPS! 


EE  1,27 


ANSWERS?  TO  TEST- 


Si- 


I&V7 


T 

F  ' 

4  * 

7. 

T*  ' 

8. 

T*  . 

\  '  9. 

T 

•              •   '  » 

>•  - 

J      *  .  *■  *' 

\ 


"•4 


«2L. 


mm , 


;.v'.\ 

.  % 

v 

-l tv  *4 

' ' .  7  :! 


TENNESSEE  INDUSTRIAL  ARTS  CURRICULl 


Mm-: 

jaw .  •  * 

,v  •  - 
toft  -•  « 

to.-5 


V 


Instructional  Section: 
ELECTRICITY—ELECTRONICS 


Title^of  Unit: 


n&  ■ 

«ni  ■ 
St.. 

feK 

W-0>: 


ELECTRICITY ' 


EE  2.1 


C 

0 

M 

M 

U 

N 

I 

C 

•A 

T 

I 

0 

N 

S 


.  Si 


*i 


,   *  '  ASCRIPTION  OF  UNIT  * 

*     This  unit  will  cpver, basic  electrical  concepts.    It  will  give  an  overview 
«o|  the  following  areas:    Wh^t  is  electricity,  sources  .of  electricity,, 
.effects  of  electric  shdcfi  methods  of  transmission;  uses  of  electricity 

 :  **n*  ^he^ttextels.  in  this  unit  are     *  ' 

designed  for  7  hours  of  instruction. 

UNIT  OBJECTIVE         1  * 
**"**-  «  * 

After  completion  6f?  this  unit.,  the  student  will  he  able  to  identify  elecr 
\  %*i«a  terns  and  definitions,  list  and  describe  sources  of  electricity 
^  describe,  the  effects  ofr. electric  shock,  describe, how  electricity  is' 

transmitted,  and  list  several- uses  of  electricity.    The  student  will  also 
-  9*  ?We  to. demonstrate  the  ability  to  select  and.  properly  use  electrical 
meiUHiring  devices*"  »V         «  •  "* 

'   "    "  ^  :  . 

.After  completion  of  this  u^it  the  student  will  be  abLTtor7^   

*\   ^?*ch  ?£v?5 electrical, terms  t:o't^es correct  definition  or 


fcf/-  ••  •••  ■ 

...... .. 


;  <:  description^ 


2.    List  and  describe  thp 6  sources  of  Electricity. 
\3.:  describe  the.  effects  of  electric  sho6k. 
^v  .  Inscribe  hoW%  'electricity  is  transmitted. 


^  ,^*;  Bi,s^  ^XpQst  Z  industrial  and  5  residential  uses^of 


_*L_* 


^T*  — jj'  -  Dempjnstrate^  the  ability  to:     ^  *p  _ 

tlK  :  A*    Measure  Voltage  with  a  VOM. 

$r-^c^B...  Measure  ^current  wj.th  a*  VOM. 


ft/- 


C.  A^suti^esitetantte  with,  a  VOM* 

D.  Read  a  kilowatt  hour"  meter* 
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OUTLINE  OF  CONTENT  " 


I.    What  is  Electricity 


***** 


Electricity  is  the  movement  of  electrons  along  a  conductor.    Elec-  ' 
-trlcity,  the  term,  applies  to  the  field  of  study  where  current 
flows  pijjjiarily  through- solid  wire  conductors  of  various  kinds. 

A.  "Matter — Anything  that  occupies  space  and  has  mass  *is  called 
matter.    All  matter  can  be  placed  into  r"of;l  groups:  elements 
and  compounds.  . '  *"  ,  - 

1.  Element — Any  matter  where  tlie  smallest '  particle  .of  that* 
matter,  which  contains  all  the' chemical  properties  of  that 
matter,  is  .the  atom.    There  are  presently  106*  known  ele-  • 
ments.*  Ninety  two  of  these  occur  in- nature  anciythe  other 
14'  are  man  made.  *  » 

2.  Compound—Composed  of  *2  or  more  elements.    The  smallest  • 
particle  of  a  compound  that  has  all  \the  chemical  properties 
of  that  compound  is  a  molecule. 

B,  Atom — (See  t.M.-X)  .  Smallest  unit *of  an4  element  that  contains 
all  the  chemical  properties  of  that  element.    The  atom  is  made 
up  of  a  nucleus,  containing  neutrons ^and  protons,  and  electrons 
orbiting  around*  the  nucleus  in  various  energy  levels. 

'i.    felectron — Fundamental  **nit  of  negative  .charge.    It  orbits 
the  nucleus  of  an  atom.      *  1  * 

"    \  • 
•    "   2.    Proton — Fundamental  unit  of  * positive  charge.    It  is 'con- 
tained inside  the  nucfeus.  \  ' 

3.  Neutron-TThe  neutron^ is  neutral#in  charge  and  also  dwells  \ 
inside  the  nucleus.       '  ^  v 

4.  Ehergy  level—Levels,  of  energy  around  the  -nucleus  of  an 
atom  in  which  the  electrqns  orbit.    The  energy  l£vel  of  an.: 

.   electron  is  proportional  to  its  distance  from  , the  nucleus.* 
The  closer. to  fhe  nucleus,  tlie  less  energy^and  the  farther 
away  from  the  nucleus  the  more  energy.    Thete  are  seven  of 
these  enetgy  levels  and  each  level  can  contain  only  a  spe- 
x  cific  maximum  number  of  electrons*  .  V 

,  '  •    5.    Neutral  atom — In  its' natural  state  an  atom -of  any  element 

has  an  ecjual  number  of  electrons  arid  protons  and  therefore  ' 
the"  negative  charge  of  t^^electrbns  is  equal  to  the  posi- 
tive charge  of  the'  protons  thus  the  net  charge  of  the  atom 
is  neutral.  '  * 


Be  2^ 


C. 


6.  Isotope—An  atom  that  has  an  equal  number  of  electrons  and 
•  ''protons  but  has*  thore  or,  less  neutrons  than  the* -"patent^ 

element.  '^K  '  -\.  V. 

'  v.  •  )v  -      .  • 

7.  Ion — An  atom  th&t  has  gained  or  lost  an  electron,    ti  i£  ;  , 
gains  an  electron  it  is  b  negatively  charged  J.on'  and  if  *lp  ' 

.  loses  an  electron  it  is  *a  positively'  .charged  ion.     ;  *  \  * 

Free  elect  rons;r-lf  electrons  are  acted  by  .heat  or  ligfit  or  if,,' 
they  collide  with  other  atomic  particles  they  gain  energy.  As 
they  gain  energy  they  c^n  change, levels  and  move  away  from  the 
nucleus..  If fc they  gain  enough  energy  they  break  away  from  the 
pull  of  the  nucleus*  and  thus  become  ifree  moving^  electrons. 
They  jnove  around  in  a  random  motion  until  they  lose  their  extra 
energy  and  then  through  a  process  known  as  recombination  they 
once  again  beeome  partf  of  an  atom.  -It .is  these  free  electrons 
thatvmake  current  flow  possible. 


'.V 


D.  Conductors — Element  or  compound  with  many  .free  ^electrons.  Pro- 
vides a  path  of  •  low  resistance  to  current  flow.    The  more  free' 
electrons  the  better  the  conductor. 

E.  Insulator — Element  or  compound  with  few  or  no  free  electrons. 
Provides  high  res is tanceto* current  fldW., 

F.  Couljomb-HPhysical  unit/ of  electrical  change.  /^Represents  the 
combined 'charge  of  6.25  x, 10  electrons; 

G.  Current — (Symbol  is  *lY*  The  flow  of  eledrohs  througji  a  " 
conductor.    This  electron  flow  occurs. when  a  voltage  i$  placed' 
across  a  conductor  causing  the  free  electrons  to  move  along  the 
conductor  in  x>ne  direction  rather  than  in  a  random,  manner. 


1. 


2. 


3,v 


4. 


Ampere—Unit  of  measurement  of  current  flow.    One  amp  is> 
equal  to  6'. 25  x  10     electrons  flowing,  past  <a.  given 
point  in  1  second;  oVl  colomb/second.        *  -   %  _r^\' 

Alternating  current*~Changes  directions  oi  flow  with,  re- 
spect to  time.    Thp  speed  with  which  burrent.  alternates  is 
called  cycles'  per  second  or  Hertz,  (unit  of  measurement  of 
/cycles  per  second). "In  the  USA*  we  use  60  cycle'  AC.  It 
•changes  direction  , of  flow  60  times  each  second/  *The" basic1 
^  Wavefprm' of  ac  currents  the  sine  wave.    The  sine  wave  is 
also,  the  ?basic  waveform  of  the  entire  electromagnetic  wave 
speotrym.^  (See  Transparency  Master)    >  f 

vJ)irecjf.  current-Does  not  change  direction  of  fljDW.wifh 

'respect* to* time.  *       *  '  /  ' 

-  >  ~    -  ■  * --^^^V^        ■    '       .  ***** 

Conventional  f lqw-^Theory  \that*  gtat^s^that  electrons"  flow 
from  an  area  pf  positive  .to  an  areft  of  negative , charge. 
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5.  Electron  £low — Theory  that  states  that  electrons  flow  from 
^    negative"  to  positive. 


{NOTE:    It  *is  not  known  for  sUre  which  theory  is  correct 
although  the  electron  flow  theory  has  wider , acceptance*  It* 
really  makes  no  difference  which  theory  you  subscribe  to  as 
long  as  .when  you  are  doing  calculations  you  stick  complete- 
ly to  one-  or  the  other.    You  cannot  change  theories  in  mid- 
'streain.)  *  , 


H .    Vo 1 tage — ( Symbol 
difference  ift  pot* 
the  push  or  force 


E)  Electromotive  force  provided  by  a 
1.    Voltage  does  not  flow;  it  provides 
Ithafi  causes  current  to  flow. 


X 


1. 


2. 


Difference  in  potential — When  one  area  is  negatively 
charged  . and  anqtlter  area  is  positively  charged  there  is 
said  to  be  a  difference  in  potential  between  the  two  areas. 
Due  to  thevfac£**hat  everything  in  the  universe  is  trying  . 
to  reach  ac^eutral  or  balanced  state,  this  difference  in  ; 
potential  provides  a  forpe*  that  will  push  electrons  along  a 
conductor  thereby  causing  current  flow, 


Volt — Unit  of  measurement*  of  electromotive  force,  or  volt 
age.    One  volt  is  the  amount  of  voltage  required  to  -push 
amp  of' current  through  1  ohm  of  resistance  in  one  second. 


1/    Resistapce~(Symbol  is-R)  Anything  that  opposes  current  flow  is. 
called  resistance.    Opposite  of  resistance  ±e  conductance,, 


1,  Ohm — Unit  of  measurement  of  resistance, 

2,  - -Mho — Unit  of  measurement  of  conductance; 


J.    Power — The*  time  rate  of  doing  work.    .This  has  to  do  with  how 
fast  one  form  of  -gnergy  is  converted  to  another  form  of  energyx 
to  do  work,  1  .    '  * 


RIC 


K.- 


L. 


EX:    The  speed  wLth  which  electric  energy , is  converted 
>  .  into  mechanical  energy  in*  !an  electric  jflotor. 

1,  *  Watt — Unit  fot  measurement  for  .electrical  power, 

%  f  V. 

2,  Horsepower — Unit  of  measurement  for  niotpre  and  engines,  * 

1  horsepower-746  watts 
■    •  ^ 

Greek, Prefixes — These  prefixes  are  used  to  denote  quantities, 
t (See  Information  Sheet  #3) 

-  •  .  *f  * 

Electrical  shock — Electricity  is  very  dangerous  and  should 
always  be  treated^ith  much  respect.    Anytime  electricity  flows 
across  the  body  the  body*  is  said  to  have  been  shocked.    If  the 
current  value  is  high  .enough  'tiripen  severe  damage  can  be  done  -to  „ 
.the  body.'  (See  Information  Sheet,' #2)    (Note  that  household 
wall  current  is  enough  to  kilL  if-  the  conditions  are  right.) 
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II*    Sources*  of  Electricity      *  * 

A.  Friction  ("Static  Electricity") .  (ex.  wool  cloth  rubbed  across  a 
plastic  comb) — Friction  causes  electrons  to  be  attracted  from 

%        one  material  to  another  thereby  creating  an  area  of  negative 

charge*    Static  voltages  can  be  high  and  can  be  a  hazard,  (ex: 
Gasoline  trucks  drag  a  cliain  on  the  highway  to  keep  the  truck 
grounded,  thereby  preventing  a  buildup  of  static  charge  wW^h 
*  could  cause  a  .spark  and  in  turn  an  explosion.) 

•  , 

B.  Chemical~(Demonst  ration  #t)—(ex:    lead-acid ''battery)  Elec- 
trodes react  with  an  electrolyte  causing  them  to  become  posi- 
tive and  negative  charged  ^^jLfftyrespect  to  each  other. 

-  C.  Heiat — (Demonstration  #2)  (ex:  thermocouple)*  When  ttfo  dissimi- 
lar metals,  which  ar^  in  contact  with  gach  othet,  are  heated,  a 
diffex^ence  ipt  potential  is  developed  between  the  two  metals. 

D.  Light  ( "photoelectric" ).— (Demons t ration  #3)  (ex:    solar  cell) 
When  light  .strikes  a  photocell  of  any  kind,  electrons  are-  dri- 
ven from  one  ma terial^ across  a  barrfer  to  another  material  thus 
setting  up  a  difference  in  potential  between  the  two  materials. 

^      *  * . 

E.  Pressure  ("piezoelectric") — (ex:    diamond  needle  on  a  record 
player)    When  pressure  is  applied. to  certain  crystal  sub-  ' 
stances,  such  as  diamond',  a  voltage  is  developed  across'  the  ^\ 
surfaces.  f 


X      F.  Magnetism — When  magngti^  lines  of  force  cut  across  a  conductor 
or  a  conductor  cuts*  through  magnetic  lines  cof  force  a  current 
— w    is  induced  in  the  conductor.    (NOTE:    Some  •people  have  sfe&len 
electrical  power  usi|ig  this  principle.    They  "attach  a  large 
coilx  of  wire  to  a  long  pole  and  place-ttie  . coil  near  or  against 
a  primary  power  line.'  The  lines  of *  force  around  the  power  line 
cut  the  coil  and  a- current  i£  induced,  into  the  coil  thereby  , 
^providing  ''free1*  electricity.    Tlje  power  company  knows  that 
^me thing  .is  happening. because  their  meters  show  that  power  is 
*  v  bei^  drained  f roji  the  line  and^  they  check  until  they  find  what 

14  pausing  the  leak.    If  a  person »is. taught  stealing  power ,  the 
-      power  company  has  the  right  to  determira  the  amount  of  power  * 
,  you  t^vfc*  to  pay  for,  and  what  they' say  r goes. ) 

III. ■  Batteries  -  \. 

A.  Battery — Gtoupi/ig  of  two  or  more  cells  of  any  kind.    Examples:  « 
chemical  battery  is  bade  of  2  or  more  chemical  cells,  solar 

4  battery,  is  made  of  2  or  more  Solar  cells. 

B.  Dry  cell— (ex:    flashlight  cell)    Stores  chemical  .energy  and 
not  electrical.    Produces  electrical  energy  from  chemical  ener- 
gy.   Electrolyte  is«-a  dry  material;  as  opposed  to  a  liquid.  It 

.  could  be  ^  paste.  ,    v-  .  m  ~~ 
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-  *  • 

C.  Wet  cell— (ex:    one  cell  of  a  lead-acid  ."car"  battery)  This 
cell  has  a  liquid  electrolyte.    It  converts  chemical  energy  to 
electrical  energy  but  this  type  cell t can  be  recharged  with 
electrical  energy  thereby  gaining. the  name  "storage  battery", 

-**■•■ 

D.  Exotic  cell~(ex:    fuel  cell)    Any  cell  that  produces  elec- 
•  trical  energy  in  a  manner  that  is  not  conventional.* 


IV. 


Magnetism 
A. 


Laws  of  magnetism — (Demonstration  #4)- 
like  poles  repel.     *  * 


Unlike  pedes  attract; 


B. 


c. 


Natural  magnets — Called  "lodes tones", /they 'come,  from  iron  ore 
that  has  been  magnetized  by  the  earth's  magnetic  field.  They0^ 
will  not  Ipse  their  magnetism.  The  earliest  use  of  lodeston^s  * 
was  compass  points.  ^  - 

Electromagnets — (Demons tr at iQn  #4)    A  magnetic  field  is  set  'up 
^around  every  current  carrying  conductor.    !f  the  conductor  is 
wound  into  a  coil  the  field  is  concentrated  in  the  center.  If 
a  piece  of  ferrous  material  is  then  inserted  into  the  center  to 
form  a*  core*,  a  strong  magnetic  field  will  then  set  up  ,in  fchfe 
ferrous  material.^   When  the  current  is  stopped,  only  residual 
magnetism  w^ll       noted  in  the  core  material. 

D.  ,  Magnetic  flux— Magnetic  lines  of  force"  are  called/flux  lines. 

>  . 

E.  Solenoid—Electromagnet  with  a  moving,  core.    The  pore  ifcjxon 

•  and  is  spring  loaded  .and  when  current  is  sent  througff  the  coil 
the  resulting  magnetic  field  sucks  the  iron  core  into  the  coil. 
Wheiv  the  current  flow  is  stopped  the  spring  forces  the  irtm 
core  out  of  the  coif  (ex:    doorbell  vjorks  on  this  principle). 

F.  Relay— Control  device  ^consisting  of  a  set  of  contacts" con-  ' 
trolled  by  an, electromagnet.  ,  Relays  come  normally  open  ahd  • 

— y-  norrjall^closed.    In  "a  normally  open  relay  tife  contacts  are 
open  until  IfRr^efctroiragn^^  in  which  case  the 

contacts  are  pulled  closed  and  car^nr^^llowed  to  flow.*'  - 
Wtten  the  electromagnet  is  deactivated  the  ^contactT^penTand^ 
currenfifflow  stops.    A  normally  closed  relay  works  just  reverse 
to  this,    (ex:    buzzer  porks  on  £his  principle) I 


ElBcVrical  Power  Transmission 


opposed  to  DC — DC  cannot  be  transmitted  over  long  dis- 
withbut  lar'ge  power  losses  but  AC  can,  so  AC  provides  us 


A.  AC> 
ta 

;  „    wi ^p.clean,  usable*  energy  form  that  can  be  transmitted  over 
extremely  long  or  short  distances.- 

•B.    Generating  station — Point  of 'origin  for  transmission  of*  elec- 
trical power.    There  are  many  types 'of? generating  stations  such. 
^  hydroelectric,  coal  burning,  and  nuclear.    The /voltages  at 
these^plants  are  stepped  up  extremely  high  before  beigg 
«  .transmitted.  ^ 


m    mm^,  .  _  _  


ho 


C.    Sutptatifcn — Consists  primarily  of  switching  relays  apd  trans- 
formers.   Begins  the  voltage*  step-down  process,  with,  step-down 
transformers,  and  controls}'  the '  distribution  ^>f '  the'  curtent. 
There  may  be  several  substations  'bfetweeji  a  gerierating  station 
/-  *       /        *      — ,     and  the  consumer.    (NOTE:    As  voltage  is  stepped  up  current  is 

stepped  down.    The  reverse  is  also, true;) 

**D.    Residential  transformer— Transformer  seen'  dft-ufrility  poles  near 
<     houses*..  This  trans  former  commie  te^s  the  '  &tep  down  process  to  a 
/  usable  level  for  a  house:    240  volts  are  brought  into  the  house 
yia  3  wires.    There  £re  2  ^ftot"  wires  and  1  neutral.    There  are 
240  yolts  across  the  2  hot  wires  and  l^CPyolts  across  l  tjot 
,   wire  and  the  neutrall  .         »  ^ 

E.   .Distribution  panel — Of|en  called  the  "Switch  Box"  or  "Fufee  1 
Box"^  this  panel  is  >the'  point,  of  origin  lor  all  the  electrical 
^  circuits  inT'the  house./         ^  %  * 

VI.    Uses  of  Electricity  ' 

,  ■    .  ,  .     /    .  , 

A.  Industrials-Discuss  uses  applicable  to  your  area.,   Some  general 
'        examples  are:  -subway  trains;  industrial  machinery,  ertc. 

-  /  *  .c  - 

B.  . Resident ial-^Dis cuss  uses  applicable,  to  yotir  sfrea.    Some  gener- 
**  v      al  .examples  are:    TV,  toaster,  doorbell,  afee. 

VlL    Measuring  Devices  . 

A.    Ammeter — (Demonstration  #5)   Device  used  for  measuting  current. 
Current  is  measured  by  hooking  the  meter  in  series  with  th^ 
circuit.        *  ?  ,         '  9  -  : 

.  B.    Voltmeter — (Demonstration  #5)^  Device  used  for  measuring  volt- 
age.   Voltage  is  measured  by  hooking  the  meter  iij  parallel  with 
A  the  circuit. 


£^  .  ^         C.    Ohmmeter — (Demonstration  #5)^ "Device  for  measuring  resistance 

and  can  also  be  used  for  checking  continuity.    To  measure  re- 
sistance the: component  has  to  be  out  of  the  circuit. 

VOM~(Denionstration  #5)    Volt-Ohm-Milliammeter^    This  device" 
Lll-n^asure_c^rent ;  voltage  and  teSlstance.    It  is  aH  .three 

meters  in  one* 

it  i 

f\   ,   E.    Wattmeterr-Special  device  for  , measuring,  poqer*  1 


^3°'  ,      F.    Kilowatt-hour  meter — (Demonstration  #6)    This  is  the  device  on 


a  house  that , the  power  company  needs  to  determine  how  much 
jf<r     electricity  has  bgeh  used.  . 


If--'  ' 
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TEACHER  ACTIVITIES 


lj_Proyide  'student  with,  student  module. 
'  II.    Make  transparencies.  :  "  .1 

III.    Discuss ^unit  and  specific  qbjeetives, 


IV. 


Discuss  information  sheet  and  go  through  outline  of  materfal  giving* 
demonstrations  as  you  go.  '         "  * 


'  V.^    Dlscuss|fstudent  activity  sheets.     •  0'  - 

.  VI;'   Give  test.  , 

"VII. *  Plan  field  trip  to. power  station.  (Suggested) 


♦  * 


in- 


ifev         ^ri#*  \  V-V      %  • 


I 


't?  -v^l 


STUDENT  ACTIVITIES 


v'^kE  2.1*  .  ... 

/    V   I*    Read  objective  sheet.   ■    *  "  * 
^  II.    Study  information  sheets*    ^  ^ 


I: 


jpl   *      "  IIJU  Complete .^axitrivity  shjeets. ^ 

,      ^iv^Take;fiel>f  tUp.<  (Suggested) 


V.    «ake  test* 


T'. 


*  % 

4.  " 


3  .^J 


\ — 


11  '  \ 


6  * 


"a 


•  ■    .  "     ? "  .-•<'». 


Vr*.  •  • 


.4 

it 


K  - 
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REFERENCES /RESOURCES 


1".  Miller, 


r 


fc'ller^  ^Rex,  "Communication:    ElectricityN^yl  Elegfronics',  ME^T^ 
Series^ ^Ea^^QOL<JJClif f 8, .  New^ 3er sey :    Prei^ce-Sall,  Inc.  .  . 

*  Gerrifeh,  HdW^rd  H.;  Dagger,  William  E.,  Electricity,  and  Eigc- 

«V      tronics,  South  Holland,  111.:'.  Goodhea;rt-Willcox7Co. ,  Inc7  • 


\  '    '  ' 

3.  Buban/ Peter;;  Schmitt,  Mar^ftall,  Technical  Electricity,  and  Elec- 
tronics; New-York, -N.Y:  6  McGraw-Hill,  Inc.  1972. 

4.  Buban,  P&ter;  Schmitt,  Marshall^  Understanding  Electricity  and 
*  Electronics,  New  York,  N.Y.:    McGraw-H4.ll,  Inc«  19£9,  2nd  Ed. 

**   II.    Resources:**  t  ^  ' 

l  s 
U    Information  Sheets.*' 

,  •  "    •     •  '     *    r  ,      - 1   .     •  ' 

.2.    Transparency  Masters. 

.3.  .Demonstrations.      1  •  ^ 

4.    Activity  Sheets.  ' 


v 

\ 


I- 


'0 
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Infdrmation 'Sheet  #1 


Terms  and  'Def  initions: 


»    Alternating  current—Electrical  current  'that  changes  direction  of 

jl  _lJ3.gw^aj^®^  1_   .  _   ; 


V 


Ammeter—Device., used  to  iteasure  electrical  currents  It  is  -connected 
in  series  with  the*  circuit,  , 

Ampere— Unifi  of  measurement  of  electrical  current,  One  ampere  lis  , 
equal  to  6,25igx  10  electrons  flowing  past  a  given  point  in  one,  . 
Second,*  or  1  coulomb/second,      *  -  I* 


|  Atom—Smallest  particle  of  an  element  'ftvat  ^ retains  all  the  •?{nical 
properties  of  the " element. 

v    V.        :  ;    ;  \  . 

Battery-rsTwo  or  more  cells".  * 


is  all  the  mmi 


Cell —Device  used  to  convert  ctiemical  energy  to  electrical  energy, - 

Compound — Matter  cbmposed  of  two  or  more  elements, 

9  #■ 
Conductor — Material  through  which  electric  current  can  flow  easily^ 
duetto' its  nuriiber  of  free  electrons.  


Conventional  flow — Theory  that  states  that  electric  current  flows 
from  positive  to  -negative.   ,  °  ' 

Coulomb — Physical  •unit  of  electrical  charge,  >  2x  is  equal  to  the  \ 
change  \of  6,25  x  I0l°  electrons,     /  'S    s  * 

Current — The  flow  of  (electrons  through*  a  ^conducting  material. 

Direct"  current-rElectrical  current  t)ia*  dbfes  not  change9  direction  of 
flow  with  respect  to  time.  " 

EJLecti^de — Usually  refers,  to  the  metal  parts , of  -a  cell  or  battery.* 

-  *  • 

Electrolyte — Solution  that  is  able  to  conduct  current  usually  in  a 
cell  or  ^battery.  .  ^  *\ 

■  .  m-  1     ,      .'      '  : 

Electron' — Smallest  particle  of  negative  charge. 

Element — Variety  of  matter  in  which  all  atoms  are  the  same. 


Insulator — Opposite  of  a  conductor.    Provides  a  high  resistance* to 
*  ^     current  ,flo***   «'  x  ,     f       ,  -f 

•  •  f  ■ 

 [Lqdesp^ne — Ironware  that*  hajt-beerwaa^net-iggd;  by  Llm  aarEh *§ nw^netfc" 

>.  fielfl.      )        ;  ,  J  - 


-  -  *  EE  2. 13 

Ohm*— Pnit  of  measurement  of  resistance.  *  > 

Ohmmeter — Device  used  to- measure  resistance- in  ohms.* 

Proton—Smallest  particle  of  positive  charge.  *  *\ 

\ 

Resistance— Anything  that  opposes,  current 'flow  is  .called.    _  ;  

r*  r\  s*i  1  ti  t-  <^  r%  s%  *^  • 


resistance* 

1  »  * 

Solar  cell — A. type  of  photocell  used  to' convert  the  energy  of 
sunlight  into  electrical  * energy. 


Static  electricity— Electrical  energy  that  is- not  in*motion.. 

Thermocouple — Device  made  up  *>f  two,  dissimilar  metals  bound  together 
at  on£  end.    When  heated  a  difference  in*  potential  is  produced 
across  the  two  pieces  of  metal.  »  r    .  <rm 

r-        H.  * 

transformer — Device  used  to  step-up  or  step-down, voltage.* 

.  :  -  -  \  .  r  •    •        '  '  '    .  .      :  ■ 

Volt — Unit  of  measurement*  of  voltage.  *  * 

"  *    ;     •         'i         •  -1  • 

Voltage— Electromotive  forqe  or  electrical  pressure.-  e>  „ 

Voltmeter — Device c for  measuring  voltage  in  volts. 


7<r 


VOM— Volt-ahm-Milliammeter ; 
resistance  and'current. 


device  used  to  measure  wltagey 
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Information  Sheet  #2 
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Electrical  Shx>ck 


~~^Xet~ua^cA^at^Jt^^  data 
were  fcompiletf  with  the  kii*d'  assistance  of  Dr.*  Pothoff  of  the  National™ 
Safety  Council,  and  the  Pacific  Telephone  andJTelegraph  Company. 

-  -  - — - — -v-  .  - — •  ./^  .    ■  r 


Type  of  Resistance 

Dry  skin  ,  , 
W.et  4kin 


Hai$  -t o-foot 
j£ar-to-ear 


ohms 


Internal  Bfody 
1  ' 


400 'to  600  ohms' 
approximately  100  ohms 


For  example,  with  120  volts  and  a  skin  resistance  plus  internal* 
'resistance  totaling  1200.  ohms,  the' result  would  be  a  current  of  100  • 
milliamperes.    ifliat  much  current®is  definitely  enough  tio  cause  deatih 

.'The  following  daJta  make  a  very  clear  and  self-explanatqry  summary  of 
the  effects  of  various  cutien£s  through  the" human  .bpdy.  ,  ' 


1  ma.:  Y^ 
1  to  8  ma. : 


Safe"  Current  Values 
Causes  no  sehsation~hot  felt. 


8  Xo  15  nra.  :^ 
15  to  20 ^ma. : 
20  to  75  ma.r" 

0 

•  100  to  200  ma.. 


*  /  • 

Sensation  of*  shock,  but  pot 'painful;  individual^ 
can  release -his  contact  -at  will,  as  muscular 
/control  Is  not  lost.    ^  *  , 

Unsafe  lugrrent  Values  - 

,   Painful  t shock;,  individjial  can  let  go  at' will. 

Control  is "not  lost.         N.      .         .  . 

**      *  '   •  " 

P&inful  shock;  muscular ' controls  of  .adjacent  '  * 
mrifcles  lost*    Cannot  * let  go. 

.Eainful  shock; *,sfetfere  muscular  contractions*  with- 
breathing,  erttremely  difficult'.,*   .  J 

•  "*  *  \* 

\  Painful  shock,  causing  "ventricular  fibrillation 
of^  the,h^art.    TfyLa_lsl  irregular-  *wi€chi3g  of  - 
'  trfe  wall  of  the  ventricle  of  the- heart.    It  is  a 
'  + fatal,  heart  condition^  foE  which  there  16  ^no. 
known  remedy  or  resuscitation^    It  me^ns  DEATH. 


r 


j 


^ERIC 


.1  

•as 


200  ma.  or  wer; 


1$  oKig-%oatg 


-Unsafe  Current  Values  (cont'd)      *      ,  t 

Severe  tiurns,  -severe  muscular  contractions,  so 
severe  that  chest  muscular  reaction  clampd  the 
he^rt*and  stops  it  for*,  the  duration  <5f  shock, 
>   .This  reaction  prevents  ventricular  fibrillation. 
Artificial  .respiration/should  be  administered'  • 
immediately  and  ,in  most  case?  the  victim  can  j&e 

t 

irrent  flows 


— r  J>^^_w,^-    ^tuux<     !„    ma^wwhtHCtt   WUXAtynn^  CU«gftt— 

through^the  skin,  the  actual  skin- Resistance  is  gradually  decreased. 

Remember  this:.    Current -is  the  filling  factor  'lij  electrical  shock. 
Tl^e  voltage  is  important  only  1*  that  it  determines  how  much  current  will 
flow  through  a  given  bddy  resistance.    A  voltage  of  110-120  is  enough  to' 
cause* a  current  many^times  greater  than  that  necessary  to  be  fatal.  Cur- 
rents of  100  to  200  ma.  cause  a  fatal  heart  condition  known-  as  ventricu- 
lar fibrillation.    There  is  no  known  remedy  to  prevent  death  in  this  con- 
ditioii.    Aftif icial  respiration  proves  ineffective  in  reviving  victims 
receiving  this  Amount  of  shock.    It  Is  a  generally  accepted  fact  that 
fewer  low-voltage  shock  victims  can  be  revived  than  those  receiving 
shocks,  of  1000  volts  or  more.    So  rememb'er  this  when  you  work  around  your 
equipment.    Low  voltage  as  well  as.  high  voltage  can  be  lethal.    Be  care- 
ful—be extremely  cautious — when  working  with  or  around  electricity. 
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Greek  Prefixes 


Prefix 


mii 


',j  1  Symbol 

T  • 


Numerical  Equivalent 
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G 

•  M 

k  * 

h.  0 

da 

d  < 

c  .  * 

m 

n, 
P 


1012. 


10' 


i,odo,ooo  $000,000 

I,000,00o7o09- 


10 


2  m 


-1 


V 


-  1,000,000 
=  .1,000  ■ 
100 

10  .  , 

.1  . 

.01 

.001  . 
10"6    \m  .000001' 

ioZ^ '  =  .000006001 

.000000O00001 


10 
10 
10 
10 
10 
10 


-2 


-3 


no"12 


5 


\ 
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ATOMIC  STRUCTURE 


1  ^*  ^ 


\ 


\ 


ATOM;     PICTORIAL  REPRESENTATION. 


'V 


* NUCLEUS 


OXYGEN 
ATOMIC  WEIGHT 


ATOMIC  NUMBER 


fl6  ' 

R  8 


ATOM!     SVMBQt  TC  RFPRFSgNTAT-ION 


\ 


tit-:  ■  I 


1ERLC 


Sir  . 


mm**: 


5<- 


SINE  WAVE 

 1  CYCLE  L 


+max 


(-) 


AC  values  for  SlMF  WAVFS 


-max. 


WAVE  A 
V 


T.M.t2  /'EE  2.16-B 


-) 


/        "•'  : 

t  / 

^WAVEaB_iy       *  /j 
\            v/  / 

-   

 \)CYCLE  WAVE  B  - 

N^V — ^~ 
-* 

— « — ■  :  * 

'V 


K 


WAVE  B  is  TWICE  the  f  requency^f  WAVE  A. 


yf  - 


8.9. 


if 
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MAGNETISM 


UNLIKE  POLES  (ATTRACT) 


#  • 

•  "far 


\  ■ 


IerJc  '  :" 


LIKE  POLES  (REPELF 


MEASURING  CURRENT 
&  VOLTAGE 

f 


•M.t4  /  RE  2^16-D 


FIGURE'  2 


~  FIGURE-! — 7" 


IS  ^EASUR£D  IN  .   ^VOLTAGE  (VOLTS)  IS  MEASURED  IN 
SERIES  WITH  THE  CIRCUIT^  •  PARALLEL  WITH  THE .CIRCUIT. 


% 


HOW  TO  READ  THE  WATT  HOUR  METER 


-T.M.-5  /  EE  2.16-E 


If  you  have  a  meter  like  this  (digital).  justWrite  down  the  numbers. 


4 

6 

7 . 

2 

* 

1 


*  -  •  y  ♦    *         -  -  •  '  ^ 

.  If  your  meWr  looks  like  this  (dials),  read  the  right'  one.  first.  JWrite-  down  the  last 

number  the  hand  has  passed. 


Loplc!  some  of  Jhe  hands 
*    turn  right*  and  some  turn 


Take  the  last  reading  46372  new  reading' 

from  the  new  reading.  ~45t09  Jast  reading 

_\  ,   -                                        -  1263  amount  of  kilowatthours 

-          *  *    .    *  you  have  used  v 

This  is  the  way  to  read  a  meter.  But  there  is  one  more  tl|jng.  \f  a  hand  is  righk  on  a  number  $nd  you 
'don't  know  if  it  has  passed  or  not,  then  do  this.  Look  at  the  dial  to  the  right.  H^s  the  hanjl-passed  0? 

*  METER 


WEE 


-BEAD1NG- 


If  this  dial  on  the,  righi^?as  passed 
0,  write  down  the  number  the 
hand  oft  the  left  is  pointing  to.  In 
this  case  "7"*^*  "        '  , 


If  the  dial  on  the  right  has  ndf 
passed  0,  write  down  the  number 
the  dial  on  the  left  has  just 
passed.  +ri  this  case  "6".     , i 


"7^ 


9 
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READING  WATT  HOUR  METERS 


K>,odo 


1000 


100 


Demonstration  1tV 


1  ; 


Electrical  Energy  from  Chenjtcal  Action  ' 
,   v  ;    ' ,   Apple  Batter  jr.     3  » 9 • 


Objective: 


To  produce  electrical  current  from  a  cjiemical  reaction  jibing '  some  v 
vfery  conation  materials:-   apples,  pennies/  and  nickels.-  I  y 


Materials : 


\ 


2  applps^  ^ 

.  i     "     ,  . 

2.  2  pennies* 

3.  °  2  nickels 

r      •  * 

4.,  .1  jumper  wire  with 


ps 


J5 •_ .  I _  microammeter  with!  leads , 
6.    1  razor  blade  or  equivalent,  sharp  object 


.  V 


Procedure: 


1.  "Make  2*ha},f  inch  slits  in  each*  appie.    The  slitfc  should  be 

opposite  each  other  on  the  apple. ,  *  , 

'  >;    \  /  -l      •  / 

2.  -\Insert  1  penny  and  1?  nickel  into  each  apple.  -  -  ■ 

.   *  •  *  •  v' 

3.  Connect  the  jumper  wire  between  the  penny  *()&  one  -apple  and£tie 
nickel;  on*  the  other  aDDle.  .  .  '   ;  • 


\ 


4.  Connect  the  leads  of  the  microaiWeter  , to < the^  remaining  coins. 
•  \  *  .  ■  .  •      .  - 

.  .    51  &ead  the  meters    (Note:  %  If^the  meter  deflects  off  scale?     >.  •  ' 

-  reverse  the  mictoammetjer  leads.)  „     .  # 

Principle:.,  *      ^  « 

e  *      The  acetic  acid,  in  the  apple  combiners  with  the  nickel  tb  fom  nickel 
.    '  ions  apd  hydrogen,  gas.  ^Thefnick^l  ions  are  nickel  molecule|Uhat 
-  (   have  lost  2  electrons  thus  they  aye. positively  charged  and  Ithe  hy- 
drogen gas  Q  is  hydrogen  atonto  that"  have  gained  these  electrons,  thus' \ 

-  they  are  negatively  charged.    It  is  this ^reaction  that  provides  .the* 
Ions*  and  free  electrons^  for  current' flbw.'    The  penny  acts  only,  as* an 


in^irfc  electrode. 
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-  Demonstration  if 2 

Electrical  Energy  from  Heat****  " 

\"   •  # 

Objective: 

To  construct  a  simple  thermocouple  and  generate,  an  electrical 
current.  7 

Materials: 

1.  2  -.12"  pieces  (#14  or  larger)  of  two  different  types  of  wire 
^        (ex:  copper  and  aluminum) 

2.  f  milliammeter  with  leads  /x 
-3.    1  pair  of  pliers 

•  .   4.    1  heat  source  (a  cigarette  lighter  will  suffice) 
Procedure:  . '  . 

1.  If  wire  has  insulation,  strip  it  off  completely.-. 

2.  ^  Use  the 'pliers  and^twist  approximately  6"  of  the  2  wires  to- 

*  •    gether  tightly.  ' 

t  %  •       •   ^  <,  * 

3'.    .Spread  the  oppoaijte  en^s  apart  at  about  a  45°  angle.    (You  now 

have  a  thermocoiftle)  , 

— —   -  1  -A 


\4.    Connect /the  leads  of  the  TOlliammeter  to  thespfead 
•  thermocouple*  .  0 

5.'    Using  the  pliers,  hold  the  thermocouple  at  the  beginning  of  the 
twist  and  heat  the  twisted  end.  , 

*6.    Read  the  meter  (Note:    if  the  meter  deflects' of f  .scale,  reverse 
the  miriiammeter  leads.)-  •  „r. 


Erinqiple: 


J 

As  the  thermocouple  is  heated,  electrons  are  forced  to*move  ffrom  one 
wire  to  the  other  Wire.    As  a  result- one  becomes  more  negtlve  and 
the  other  more  positive  and  a  difference  in  potential  is  created. 
It  is  this,  difference  in  potential  that  produces  current ^fldtf;  *  *  ****** 


I  EE  2.19 

„    Demonstration  /i3 

k  -         >  4 
Electrical  Energy  from  Sunlight 

Objective:- 

»<To  produce  electricity  from  sunlight  using  a  simple  solar  cell. 
Materials:  *  * 

1.  'l  solar  cell  (Calectro  //J4-804  or.  equivalent—under  $10.00)- 

2.  1  VOM  or  voltmeter  » 
Procedure:  ' 

1.  Mount  the  solar  cell  on  a  small  board  for  handling  purposes. 

2.  Place  the  solar  cell  in  direct  sunlight,    (outside' or  near  a 
window)  t#?* 

3.  Connect  the  leads  of  the  VOM  to  the  termipals  of  the  solar 
cell.. 

N  4.    Read  the  meter*    (Note:*  '  if  the  meter  ^deflects  off  scale,, re- 
verse the  VOM  leads)  « . 

5.    Cover  the  sola*  cell  with  something  that  will  block  all  light, 
(a  piece,  of  black  construction  paper  will  work) 

^  6.    Repeat  step  #4,.'  r 

7.    If-funds_are  available,  buy-  several  and  construct  a  solar 

battery.  . 
*  r  • 

Principle:  "  ,  $ 

When  the  sunlight  strikes  the  solar  cell,  electrons  are<driven  from 
one  material  across  a  barrier  to  another  material.    This  causes  a 
(difference  ifl  -potential  to. develop  between  the  two  iaatecials.  This 
voltage  will  provide  for  current  flow. 


-EE  2.20 


,        v  .  Demonstration  #4 

.  —  Magnetism  - 

Objective:  '  "  .  . 

^  1  A 

To  determine  the  basic, laws  and  principles£of  magnetism. 

;  .  '  ( 

Materials: 

*  1*  2  bar  magnets  ^ 

2.  1  small  bottle  of  iron  filings 

y.  •  25  feet  of  bell  wire  .  •  I  *  • 

4.,  1  piece  of  3/8",  steel  rod  or  bolt,  4"  long    .  9 

5.  1  dry  ceil  battery,  6  volts 

6.  1  SPST  pushbutton  switch  (any  SPST  switch  will  work) 

7.  1  piece  of  heavy  white  paper  '(ex:  construction  paper) 

K  2  *6r  3  ferrous  objects  (screwp,  nuts,  was^rs,  etc.) 

9.    2  or  3 *non-f errous"  6b jects  (penny,  plastic  item,  aluminum  item) 

'\ 

10.     1  roll*  of  plastid  electrical  tape.       „    .  • 
Procedure  $1:  f 

1.  Using  1  bar  magnet  attempt  to  pick  up  some  ferrpus  objects. 

2.  Using  1  bar  magnet  attempt  to  pick-up  some  non-ferrous  objects. 
Principle  #1: 

"Only  ferrous  metals  are  attracted  by  a  magnet. 
Procedure  #2:       ^  •  ... 

'Attempt  to  push  the  north  poles  ^of  both  ba?* magnets  together. 
~* « < « 2*  ««4tyte^p£t  <tA  jiuah  .the,  SAutb-  .polea  .j>£JJ)AtJx„b^ 


3.    Attempt  to  push  north  pole  of  1  bar  rtfcghet  and  the  south  pole  of 
the'  other  bar  magnet  together. 

•    •   4.    Lay  the  bar  magnets  side  by  side  with  th£  north  poles  i^eside 
\ /.      *  each  other' and  the  south  poles  beside  each  other.    *       v  • 

*5s  t  Lay  the  bar  magnets  side  by  side  with'the  nortfyjpole  of  one  r 

*  -beside  the  s'outh  pole -of  the  other.  ' 

•  *       +  * 

^  <  '.  J-'     '  '  •  .33 
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Demonstration  //3 

\  '  '       .  '  ~  *v- 

*  Electrical  Energy  from  Sunlight 

Objective:     *  9  * 

.  To  produce  electricity  from,  sunlight  using  a^Simple  solar  cell. 
Materials:      *  i  ^ 

1.  1  solar  cell  (Calectro  //J4-804  or  equivalent — under  $10.00) 

(0 

2.  1  VOM  or  voltmeter 

Procedure:  _  '  >  ^* 

1.  Mount  the  solar  cell  on  a  small  board  for  handling  purposes. 

2.  Place  the  solar  cell  in  direct  sunlight,     (outside  or  near  a 
window)  i 

•  * 

3.  Connect  the  leads*  of  the  VOM  to  the  .terminals  of  the  solar 
cell.  •  * 

%  i       *  - 

•  •     44    Read  the  >meter.     (Note:    'if  the  metier  deflects  off  scales  .re- 
\    verse  the  VOM  lead^). „  V-  _  '  ,  -  ' 

<    t  '     4     •     m    ;    1  *  • . 

5|  *  Cover  the  solar  jcell  with  something*  that*  will  block,  all  light.  ' 
(a  piece  of  black  construction  paper  will  woi?k)     „  /  ^ 

* 6f    Repeat  step  #4%  •  *- 

7>  -If  funds  are  available,  buy  several  and  construct <a  solar  < 
\     battery.  V    *  0  m 

Principle:  n  ■  # 

When  the  sunlight*  strikes  the  solar  cell,  electrons  are  driven  from, 
qne  material  across  .a  barrier  to  another  material.    This  causes  a"  1 
difference  in  potential  to  'develop  between  the  two  mat^eriafs.  This 
Voltage  will  provide  for  current  flow.  ,  *  •  '  * 

■  1       '  '        -  ■'*••■ 

if  ,  * 

I  :        -  .  -    .       •  • 

it  t 


.1 

ft 

}  c 

t 
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\ 

*  Demonstration  //4 


Magnetism 

Objective: 

To  delermin^the  basic  laws  and  principled  of  magnetism. 

Materials:  "  ' 

v 

1.  2  bar  magnets  *  t  • 

2.  1  small  bottle  of  iron  filings 

•    3.    25  feet  of  bell  wire  -         "  X 

.4.'   1  piece  of  3/8M  steel  rod  or  bolt,  4"  "long  x 
'     5,     1  dry  cell  battery,  6  volts         -  * 
a     -         1  SPSI  pushbutton  switch  (any  SPST-  switch  will  work)' 

7.  1  piece  of  heavy  white  paper  Cex:  construct  loir  paper)  ^ 

* 

8.  2  or  3  fejrous  objects  (screws,  nuts,  washers,  etc)  , 

.    .  »  \-  ,  . 

9.  2  or  '3  non-ferrous  objects  (penny,  plastic  IteTST  aluminum  item) 

s  *  r  * 

^-^10.'  ^*oll  of  plastic  electrical  tape.         *  . 

Procedure  //l:  j  •**  I 

,  •  9   ^      "         •  * 

1.  Using  L  bar  magnet  attempt  to  pick  uf>  so$e  ferrous  objects. 

2.  Using  1  bar  magnet  attempt  to  pick  up  some  non-ferrous  object's. 
Principle  #1«  -  '  \ 

Only^ferrous  metals  are  attracted  by  a  magnet.  e 
Procedure  #2:  ' 

^    K    Attempt  to  push  the  north  pcfles  of  both  bar  magnets  together. 

OA*  )  *  *  > 

2.  Attempt  to' push  the  south  .poles  of  both  bar  magnets  together. 

3.  Attempt  to  push  north  pole  of  1  bar  magnet  and  the  south  pole  of 
r  the*  other  bar  magnet  together.  *  -" 

>4.    Lay  the  bar  margnets  side  by  side  With  the  north  poles  beside 
each  other  and  the  south  poles  beside  each -other. 

>'  5.  .Lay  -the  bar  magnets  side  by  side  with  the  north  pole  of  one 

beside  the  south  Role  of  the  other.  .  * 


m 
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v  Principle^       '  '  '  " 

•  Like  poles  repel  each  other  and  unlike  poles  attract  each  other. 

 ,  y  •  ) 

Procedure  #3:  ■  9  *  , 

'    (  v 

SI,    Place  the  bar  magnet  on  a  flat  surface. 

3  • 

2.  Hold  the  piece  of  white  paper  above  the  magnet  allowing_it .to 
barely  touch  the  magnet. 

3.  Sprinkle  the  iron  filings  on  the  paper  above  the  magnet. 
,4.    Note  the  way  the  filings  arrange  themselves. 

Principle  #3c  •  K 

The  fliix  lijies  of  a  magnet  are  Concentrated  around  the  poles  of  the 
'  ■   magnet.  '   *     *  , 

.  Procedure  #A:  *  • 

+  *  * 

1.  Wind  the  bell  wire  tightly  around  the  rad  or  bolt*    Make  at 

•  least'  5  layers  .of  wire  and  leave  about  1/4"  of  each  end  of  the 
rod  x>t.  bolt  §xpo6ed-.   ^ Leave  aj£  fi0 length  of  wjfre  (for  connec-  ^_ 
-  (      •  •  tion  purposes  ^before  you  begin  toNa^nd  the  lasers. 

2.  Wrap  the  finished  coi'i  yith  electrical  tape.  / 

3.  Cut  about  2  feet  off  at  the  long*end  of  the  bell* wire. 

N  •  s  ■ 

Vi   * /.        .Connect*  the*  piece^  of  wire,  from  v$tep  #3  to  one  side  of  the  switch 
9    and  one  terminal  of  the  battery. 

w  t  «. 

5.  Now  cotinect  one  of  thejjead  wires  from  the  rod  or  bolt .  to  the 
remaining  side  o£  the  battery  and  conriect  the  other  lead  -to  the 
remaining* side  .of  tfie  switch.  ^   .  I 

6.  ;  With  the  switch  in  the  "open  position  attempt  tcr  £ick  up  a  ' 

ferrous  ^object,       '  ,     .    •  ' 

*  t  7.  .  Now,  close  the  switch  and  aj/tempt,  to  pick  up  a  ferrous  object^ 
,    '  (You  now  have  in  electromagnet.)  j 

'8.    While"  holding  a  ferrous  object  in  the  air  with  the  cjagriet,  open 
v —  the  switch  .and  note  whajt'  happens^  ^ 

9.  , Steps  w6  and  7  may  be  repeated  with  non-ferrous* objects  if 
desired.  „  > 
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) 

Principle  M: 

-  Anytime  current  flows  through  a  conductor,  a  magnetic  field  is  set 
up  around  that'  conductor.    If  the  conductor  is  wound  into  a  ooil  the 
magnetic  field  is  concentrated  inside  the^pil.     If  a  piece  of  fer- 
.  rous  material  is  placed  insid^  the  coil  atf,a  core,  a  strong  magnetic 
field  will  be  concentrated  in  the  core.*  As  long  as  current  flows, 
the  magnetic  field  will  remain  strong,  but  if  current  flow  is.' 
.  stopped  only  residual  mkgnetism  will  remain  in  the  core  material. 


s 
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Demonstration  //5 


volt-ohm4iilliammeter 


Objective: 


t 


To  measure  resistance,  voltage  and  DC  current  with  a  VOM. 
Materials: 

1.  1  VOM 

2.  '  ^5  resistors  of  various  values  .  \ 

3.  1  AC  voltage  source  (wattl  receptacle  will  suffice)  - 

4.  1  DC  voltage  source  (6V  dry  ^ell  battery  will  suffice) 

.  -  ■> 

5.  t-SPST  switch 

6.  Hookup  wire  witTi  clips  (2  pieces)  ^  "  j 
Procedure  :•                             "  * 

A.    Resistance        '  . 

1.  Discuss  ohmi  ranges 

2.  Measure  tfhe  resistance  of  the  five 'resistors 
.B.    Voltage  .(AC)  .  .    \  "  1 

1.    Discuss  AC  voltage  ranges 

^  *  2.  Coined t  the  VOM  in  parallel  with  the  source  and  measure  AC 
™  voltage.  •  •  % 

,  C.    Voltage  (DC)       -     '  %\   .      -:  . 

1.    Discuss  DCvoltage  ranges  «        *  v 

'2*    Connect  the  VOM  in  parallel  with  the  source 'and  jneasure'DC 
~"  voltage. 

D.    Current  (DC)    *  ,  i  a- 

•  *  •  ** 

1.  Discuss  DC  current  ranges 

/*  \ 

2.  Construct  a  simple  series^  circuit  with  a  6  volt  DC  source  . 
and  a  24  ohm  resistor. 

3.  Conhect  the  VOM^fn  series -with  the  circuit  and  measure  DC 
current,    (should  read  250*1113. )  .  ^ 


.1 
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'I  '  *'  * 

3    Demonstration  //6 


" a   Reading  a  Power  Meter 
*  •  «. 

Objective:, 

To  show  'the  'proper  method  for  reading  a  kilowatt-hour  meter. 
Materials: 

1.  Transparency  #7  "  1 

.  *  r 

2.  Transparency  //£  , 

3.  1  kilowatt-hour  meter  (if  available) 
Procedure:  * 

1.  Place  transparency  #7  on  *he  overhead  pfojector.  % 

2.  Go  through  and  explain  the  information  on  transparency  //7. 

3.  Place  transparency  #8  oh  the  overhead  projector  with  .the  num- 
bered blanks  covered. 

♦ 

4*    Ask  the  student§  to  read  the  meter  and  write  down  their  answer. 

•     -  *  —  

5.    Uncover  the  numbers  and  discpss  any  wrong  answers. 

6t    Draw  pointers  on  the  bottojn  set  of  dials  and  ask  the  students  to 
read^them.  j  P 

7.    Write  in  the  correct  answer  and  discuss  any  'wrong  answers. 

.8.    Repeat  steps- #7  and  8  ^as  often  as  desired. 


A 


1  <  *  Student  Activity  //l  ' 


Measuring  Electricity 


it! 


Objective:  •  . 

You  will  take  the  VOM  and  select  the  proper  settings  and  ranges  and 
'    --measure  AC*  and  DC  voltage,  current,  and  resistance.  ' 

Materials:  ^  • 

J-   1..  1  VOM  *  * 

2.     1  DC  power  supply  or  a" 6  v61t  dry  cfell  'battery  with  terminals  or 
holder 

)3.     2  1/4  watt  resistors;  1-200  ohms  and  1-20  ohms 
4.    1  resistors  any  si^e°  and  value 
%   5.     2* test  leads  with  clips  on  each  end 
6.  .  rSPST  switch 

v  ■  ■ 

Procedure  (Measuring  AC  voltage): 

1.  Using  the  VOM  cselect  the  proper  settings  to  measure  the  AC 
voltage  in  a  wall  receptacle.  -  .  y 

2.  Insert  one  test  probe 'into  one  side  of  the  receptacle  and  the 
o.ther  test  probe  into  the  other  side  of  the  receptacle. 

■»  *  * 

3.  Read  the^meterl  « 

Procedure  (Measuring  DC  voltage):     *  **" 

'  ■  .  '  ? 

1.    Using  th£  VOM,  select  the  proper  settings  to  measure  DC  voltage, 

'    2.*    Connect  the  test  leads  to  the  DC  source  (provided  .by  *the 
teacher), 

3.    Read  the  meter  (if  the  meter  deflects  off  scale,  reverse  .the 
leads).  . N  * 

Procedure  (Measuring  Current):  *  ^  m  '  \ 

-7 

1.  Using  1  of  the  test  leads,  connect  the  positive  terminal  o|a  6 
volt  DC  source  (provided  by  the  teacher)  to  one,  sfde  of  yjftp200 
ohm  resistor. 

2.  Using  the  other  test  leadt  connect  the  remaitfing  side  of  the  200 
ohm  resistor  to  one  side^of  the  SPST  switch.     (Switch  should  be 
in  the  "OFF"  position)?*," 
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3.    Now  connect  the  negative  lead 'of  the  VOM  to  the  negative 

terminal  of  the  DC  source  and  connect  the  positive  lead^  of  the 
VOM  to  the  remaining  side  of  the  switch.     s  "  - 

A.    Turn  the  switch  to  the  ^ON"  position. 

•  » 

5.  Rfead  the  njeter. 

6.  "    Using  the  300  ohm  resistor  repeat  steps  1-5.  * 

Procedure  CMeasuring  Resistance):-  . 

r  m  » 

"   1.    Using 'the  VOM  select  the  proper  settings  and  ranges  for 

measuring  resistance.  r  \ 

2.  Using  a  resistor  .of  unknown  value,  supplied  by  the  teacher,  coti 
Anect  one  lead  from  the  VOM*  to  oa*  cend  of  the  resistor  and  the 

other  lead  to  the  other  end.      c  , 

3.  Read  the  meter. 

A.    Repeat  steps  1-3  using  as  many  resistors  as  the  teacher  gives 
yQU. 


9 


1 
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'    .      EE  2.27 
Student  Activity-  It! 


•  \ 

>  •  '   .  '  *    .  "  ■ 

^     'Building' an  Electromagnet  ■ 

^  v  1  •  ' 

V  '  o  . 

e 

Objective:    -  . 

You  will  construct  an  electromagnet  from  materials  supplied  by  the 
•teacher  after  which  you  will  compete  with  other  students  to  deter-1 
mine  yhich  electromagnet^will  pick aup  the  most  paper  clips. 

Materials:*  -*  * ; 

1.  L-\bd  nail  [  -  + 

2.  3  ft.  -  bell  wire  - "  '  * 

•  '  -  : 

3;     1  -  16  volt*dc  power  Source  (dry  cell  is  OK) 
4.     lf  box  paper-clips 
Procedure  .  *  '„ 

•  ..    .  •  '  \\. 

-  K    Wind  the  wire  arqund 'the  nail  leaving  6"  of  each  end  of  the  wire, 
1  exposed. 

2.  a  Scrape,  the ^ insulation  off  of  1"  of  each  end  of  the  wire.__ 

3.  -Attach  fefre  wire  ends 'to  th§  terminals  of  the  six  volt  source. 


4.  £ou  now  have  an  electromagnet. 

5.  Pick  up  paper  clips  with  the  electrotttagilfej. 


6.    Count "and  record  the  number  of  clips  that  your  Electromagnet 
\m       *     .  held.  s 

Principle  ^  w  ^        \    .  - 

Anytime  current  flows^  through  a  conductor,  a  magnetic *  field  is.  set 
up  arounid  that  conductor.    If  the  ccjnductor  is  wound  into  a  coil  fihe 
magnetic  fie^d  is  concentrated  inside  the  ({oil.    If-  a  piece  of  fer- 
rous metal  is  placfecJ »iriside  the  coil  as  a  core^  the  magnetic  field 
"  will  be  concentrated  inside  the  cofe.    As  long  as  a  current  flows, 
the  magnetic  field  will  remain,  strong,  but  if  cujrrent  is  stopped 
'   *      only  residual  magnetism  will  remain  irv  the  core  material. 


* 


^  s  Student  Activity  #3 

V 

Observing  Power  Consumption 


Objective:  -  . 

;  '  You  wili  read  and  record  the  values  oii  the*  electrical  power  meter  at 
your  home.  -  5*^N 

Materials:  ■ 
.  lm    1  pencil 

2*    1  piece  of  paper  *  -  ' 

Procedure: 

1.  Read  the  kilowatt-hour  meter  At  your,  home  at  the  same  time  of 
day  for  seven  days  straight, 

2.  Record  the  values  on  your  piece  of  paper. 

3.  *  Make  a  simple  graph  showirig  power  usage  for  the  seven  day 

period.     •  /  *  <  s 

Optional  Procedure:  - 

Repeat  the  above" procedure •  for  -a  1  month  period  .of*  time. 
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SUGGESTED  TEST 


^ — Hatching: 


 Provides  a  higb  resistance  to 

current  flow.  . 

 1  2.    Smallest  particle  of  negative 

charge. 


3.  Flow  of  electrons  through  a 
conducting  material. 

4.  6.25  x  10lg  electrons.  . 

5.  Solution  that  is  §ble  to  con- 
duct current. 


A.  Current 

B.  '  Electrolyte 

C.  '  Electron 

D.  Coulomb 

E.  Insulator 


True  or  False: 


T 

F 

•6. 

T 

F 

7. 

T 

♦ 

F 

8. 

T 

F 

9. 

T 

F 

10. 

.T 

F 

11. 

T 

F 

12. 

T 

F 

13. 

T 

F 

14. 

T 

F 

15. 

electricity. 


•the  sun. 


N 


V 


A  lodestone- is  a  natural  magnet. , 

Hpusehold  wall  current  is  enough  to  kill  if  the  conditions  are 
right. 

V 

An  ammeter  measures  voltage.  ^ 

The  atom  is  the  smallest  unit  of  a^  element. 

One  ampere  is  equal  to  one  coulomb  per  second. 

Friction  causes  static  electricity.       %  « 

TWf  unit  of  measurement  for  resistance  is  the  ohm.* 

100  to  200  lfta.  of  current  produces  ventricular  fibrillation 
and  is  fatal.  .4 


103 
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ANSWERS  TO  TEST 


1. 

2. 

3.. 

4. 

5. 

6- 
•7. 

S. 

9. 
10. 
11. 

• 

12. 


E 
C 

A* 
D 
B 
F 

F; 

T 
T 
F 


T  , 


13. 
1*4. 
15. 


T  • 
T  , 
T 


>'  ••• 


yc. 


no  ' 
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EQUIPMENT/ SUPPLIES 

Equipment:  \ 

1.  /  1  raicroammeter 

2.  1  mtlliammeter 

3.  1  pair  pliers 

4.  *i  heat  source  (cigarette  lighter  will  suffice) 

.    5."   1  solar  cell  (Calectro  #J4-804  or  equivalent— under  $10.00,  1979) 

6.  „  2  bar  „pagnets  l 
^7.    1  kilowatt-hour  meter  (if  available)^ 

8.  24  VOM  meters 

9.  24  DC  power  sources  or  6.,  volt  dry  cell  batteries 
10.    48  test  leads  with  clips* on  each  end  \ 

r  -> 

1.    24  SPST  switches 


Supplies:  *  *  * 


1.  2  apples 

2.  2  pennies 

3.  2  nickels 


V 


4.  1  razor  blade  or  equivalent  sharp  object 

5.  2  12"  pieces  (#14  or  larger)  of  2  different  types  of  wire  (ex: 
copper  ^and  aluminum)  . 

6.  1  small  bottle  of  iron  filings  / 
■7.  100  feet^bell  wire  *  .  \ 

8.  1  piece  of  3/8H  steel  rod' or  bolt,  4"  l<Sng 

9.  1  roll  of  plastic  electrical  tape 

10.  24  1/4  watt  200  ohm  resistors  . 

11.  24  1/4  watt  20  ohm>resi^ors 

12.  *  48*re?istors  of  any  size  'and  value 


<9  * 
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.  TENNESSEE  INDUSTRIAL  ARTS'  CURRICULUM 


Instructional  Section: 
ELECTRICITY—ELECTRONICS 

.  Title  jof  Unit: 
•  ELECTRONICS 


A     i  DESCRIPTION  OF  UNIT  ' 

This  unit  will  cover  *b£sic  electronic  concepts.    It  will  give  an  overview 
of  thp  following  afe£k1    electronic .components  (such  as  resistors,  capa-. 
cittnrs,  inductors 4Vnd  jsolid  state  devices),  electronic  calculations,  and  / 
basic  circuit  analysis.    The  materials  in  this  unit  are  designed  for  10 
hours  of  instruction.      "  *     \     *  1 


UNIT  OBJECTIVE 


After  completion  of  this  unit  the  student  will -be  able  to  identify  elec- 
tronic terms  and  definitions,  listAand  describe  basic  electronic  compo- 
nents, perform  basic  electronic  calculations  and  analize  simple  circuits. 


PERFORMANCE  OBJECTIVES 

After  completion  of  this\unit>  tjie  student  wilL  be  able  to: 

1.    Match  given  electronic  terms* to  the  correct  definition  or 
.description. 


2.  List  and  describe  t>  electronic  components. 
3»    Demonstrate  the  dbi\jLity  to: 

A.    Perform  basic  electronic  calculations. 

,  \ 

B«    Analize  simple  cl^rcuits.^ 


-/^ . 
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OUTLINE  OF  CONTENT 


Components 


A.  vResistox — A  resistor  is  an  electronic  component  used  to  add 

resistance  to  a  circuit.    (Remember  that  resistance  is  an  oppo- 
sition to  current . flow. )    Although  resistors  come  in  a  variety  * 
of  types,'  sizes  and  shapes  they  all  do  the  same  thing;  they 
resist  current  flow.    Resistors  are  rated  two  ways:c  1)  value1 
in  ohms,  and  2)  power  rating.  • 
I  s 

\.    OhmsNrating — The  resistance  value  (in  ohms)  is  marked  on' 
*      resistors  in  one  of  two  ways:    1)  a  standatd  color  code,  * 
x  and  2)  numbers  stamped  on  the  resistor. 

r2.    Rower  rating — There- are  two  ways  the  power  ratinj^?6f  resis- 
tors can  be  determined..    One  way  is  the  physical  size  of 
the  resistor  and  the  other  way  is  reading  the  value  stamped 
Qn  the  resistor. 

3.    Types — There  are  many  types  of-  resistors.    Some  are  general 
purpose  while  others  are  designed  for  more  specif ic  appli- 
cations.   The  most  common  type  is  the  carbon  composition* 
resistor.,   Some  others  are  the  wirewound-,  metal-rglaze,.  anci 
•gla^s-tin  oxide.  ^  ^ 

•  4.  Fixed  resistor- — A  fixed  resistor-  is  a  resistor  with  a  fixed 
 *  or- constant  value-'- 


5,    Variable  resistor — A  variable  resistor  is  a  resistor  which 
is  adjustable.         \.  i 

\ 

B.^  Inductors — Inductors  are  coils  of  wire  of  various  ..sizes -and  are 
used* to  add  inductance  to  the  circuit.      *  *• 

1.  Inductance — Inductance  is^  the  property  in  a -circuit  that 
opposes  a  change  in  current.  It  is  present  only  when  AC 
current  is' used.  *.  v  9 

2,  fixed  inductor — An  inductor  in  which  the  inductance  is^  y> 
constant.  » 

;  •> 

3,  Variable  inductor — An  inductor  the  value  of  which  is 
adjustable.  (  » 

4.  Unit* of  measurement — The  henry. 
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Capacitors— ^Capacitors  are  made  up  of  two 'pieces  of  a  conduct- 
ing material  separated  by  an  insulating  material  caTleda 
dielectric*  They  are  used  to  Add  capacitance  to  a  circuit. 

In    Capacitance—Capacitance  is  the  property  in  a  .circuit  that 
opposes  a  change  in  voltage *  * 

2.  Plate — One  of  the  pieces  of  conducting  material*  in-  a  ,capa- 
citor. 

3.  'Dielectric-^-The  insulating  material  between  the  plates. 

4.  Fixed  capacitor — A  capacitor  in  which  the  capacitance  is 
constant. 

i 

5.  Variable  capacitor — A  capacitor  the  capacitance  of  which 
can* be  adjusted; 


6.    Unit  of  measurement — The  Farad  usually  ^asured  in  micro- 
farads. 


Electron  Tube — A  hermetically  sealed  glass  or  metal " envelope  in 
which  conduction  of  electrons  takes  place  through  a  vacuum  or 
gas.    Although  they  are  obsolete  for  the  most  part,  being  re- 
placed by  solid  state  devices,  their  primary  function  ,is  ampli- 
fication'. 

1.    Cathode — Common  name  for  the  negative  electrode  of  a  vacuum 
tube.         *  - 


2.  Anode — Common  name  for  the  positive  electrode  (or  plate)  of 
a  vacuum  tube.    ,  . 

3.  Grid — An  electrode  having* one  or  more  openings  for  the  pas- 
sage of  electrodes  or  ions.  -cOne  or  more  grids  are  used  in 
electron  tubes  to  control  the  flow  of  elections. 

4.  JU-ode  Tube — The  electron  tube  having  tw<j^€lectrodes,  a 
"cathode  and  an  anode. 

5.  Triode  Tube — Electron  tube  having  an  anode?,  a  catho4e,  -Jkid, 
a  control  grid.  .   - 

(Note:    As  tubes  get  -larger,  tetrode^  pentode,  etc.,  -there 
are  simply  more^ontrol  grids  added) 

Transistor — The  ta&nsistor  is  a  solid  state  (or ' semiconductor) 
device  that  has  effectively  ^lmost  totally  replaced* the  elec- 
tron _tube.    The  transistor  has  3  or  more  electrodes.  •  The  three 
main'*electrodes  used  are  the  emitter,  base,'  arid  collector. 
Transistors  do  not  heat  ►  up  like  tubes  and  this  makes  them  more* 
efficient.  * 
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F.    Integrated  circuit  (IC) — Developed  in  1958  at  Texas  Instruments 
the-  integrated  circuit  is  a  total  ele<*f?*^iic  circuit  housed  in 


'one  very  small  unit. 
Calculations 


A.  -Ohms  taw — One  of  the  fundamental  laws  of  electronics*  Ohm's  Law 
'   is  stated:  *  The  'current  in  amperes  in  a  ctrcuit^sis  equal  to  the 

applied  ^voltage  diVijied  by  the  resistance 

E  f  .  , 

4  I  =    (See  Transparency  Master)  - 

R 

*  _  * 

B.  Watt's  Law—One  watt  of  electrical  power  is  equal  to  one  volt 
moving  one  coulomb  of  charge  in  one  second. 


P  =  I  x  E  (See  Transparency  Master) 


Circuit  Analysis 
A.    Series  Circuits 


1.    Batteries — The  total  output  voltage  of  batteries  'connected 
in  a  series  circuit  is  the  sum  of  #the  output  voltages  &f*  all 
9  the  individual  batteries.    (See  Transparency  Master) 


2.  .Resistors — The  total  resistance  of  a  series  circuit  is 
equal  to  the  sum  of  all  the  individual  resistors. 


The  formula  is:,  RT  =  Rx  +  R2  =  R3  "  Rn*^" 
where:       -  Total  resistance  in  ohms t for  the  circuit 
Rj  0  Value  ftr  ohms  for  the  1st  resistor 
1*2  ~  Value  in  ohms  for  the  2nd  resistor 


R*  =  Value  itn  ohms  for  the  3rd  resispor 

\ 

R    0  Value  in  ohms  for  each  of  any  number  of 
resistors 
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Parallel  circuits  •  ♦  -  . 

•  ,  *  * 

1.    Batteries — The  output  voltage  of  batteries  connected  in- a 
•    parallel  circuit  is  the  same  as  the  output  of  each  of  the 
individual  batteries,  but  the  available  -currgrtt  is 
{increased.    (NOTE:    Batteries  of  unequal  value  should  not  be 
connected  in  parallel  as  damage  may  result.) 
*  -  \ 

2*a~ftesistors — The  tfctal  resistance  of  a  parallel  circuit  is-  ' 
equal  to:  the  r^c^^ocal  of  the  sum  of  tte  reciprocals  of 
each  individual  resistor.  v 

The  formula  is:  *  Q 

*T  -  -7— 


1  1  1  . 

Rl        R2        R3        Rn  *        -t  • 

whfere:  Rj,'  -  T^tal  value  of  resistance  in  ohms-  for 
,    the  whole  circuit 

R;  -  Value  in  ohms  for.  the  1st,  resistor 
*■   »  «  • 

1*2  -  Value  in  ohms  for  the  2nd  resistor 

*  •  •  t 

«  R«j  -  Value  in  ohms  for  the  3rd  resistor 

Rn  -  Value  ih  bhms  for  each  of  any  number  of 
cesistors  '  . 
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•  «  v 


'TEACHER  ACTIVITIES' 


I,    Provide  'gjtudent  withtstudent  module. 


II.    Make  transparencies.  -  *  .  .« 

4  ' 

/ 

IH.    Discuss  unit  ancl  specific  objectives. 

IV.'  Discuss  information  sheet  and  go  through  outline  of  material,  giving 
demonstrations  as  you  go£  e       »        '  o    *   "  ' 

V.    Discuss  stuflent  activity  and  assignment  sheeta;  '  ^  * 


VI.    Give  test. 
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STUDENT  ACTIVITIES 
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X '  - 

r  #  — 


I.  Read  objective  sheet. 

II.  Study  informati^i  sheets* 

,IIT.  Complete  activity* sheets, 

IV.  Complete  assignment  sheets. 


ft, 

7* 
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2.  transparency  ^Masters 
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tt 

Information  Sheet  //I 


Terms  and  Definitions:  * 


1.    Anode — Common  name  for  a  positive  electrode.  - 


2.    Capacitance — Property  of  a  capacitor  ,to^  oppose  a  change  in 
voltage.  •*  - 


Capacitor — Two  pieces  of  conducting  material  separated  J)y  a  piece 
of  insulating  material  called  a  dielectric. 


4.  'Cathode — Common  name  for* a  negtive  electrode. 

5.  Electron  tube — £  hermetically  -sealed  glass  or  metal  envelope  in 
which  the  conduction  of  electrons  takes  place  ^through-  a  vacuum  or 
g*s.  .  ^  * 

*  .     *  ... 

6.  Farad~Unit  of  measurement  fox  capacitance. 

■»  »  * 

7.  Fixed  capacitor — A  capacitot  whose  value  cannot  be  changed. 

8.  Fixed  inductor — An  inductor  whose  value  cannot  l>e  changed* 

9.  Fixed  resistor — A  resistor  whose  valtfe  cannot  be  changed. 

10.  Henry—Unit  of  measurement  for  inductance.  ^  \ 

11.  Inductor — Coil  of  wire  used  to  add  inductance  to  a  circuit. 

12.  0  Induct^ice — Property  of  an  inductor  that  opposes  a  change  in 
*  current.  / 

13.  r0hm--Unit  of  measurement  of,  resistance. 

*  •  . 

14.  Potentiomer~Variable  resistor  used  to  control  voltage. 

15^Jtesistance — Anything  that  opposes  current^  flew. 
16^  Resistor — Device  for  adding  resistance  to  a  circuit. 

17.  Variable  capacitor — Capacitor  the  capacitance  of  which  can  be 
phanged  or  varied.       *  *  \ 

D  * 

18.  Variable  inductor — Inductor  tjie  inductance  of  which  can  be 
changed  or  varied.'  )• 

19.  Variable  resistor — Resistor  whose  value  can  be  changed  or 
'varied,  > 

20.  Watt — Unit  of  measurement^^  electrical  power.'" 

*  '4 
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|^  '    *  VACUUM  TUBE  SYMBOLS 


filament  heated  grid  plate 
  V"    V  .        cathode        1_  . .  -  


•  INTEGRATED 'CIRCUIT 
(with  housing  removed) 
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Demonstration  #1 
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^ '  \  *  *  ELECTRONIC  COMPONENTS 


Objective:'  %  . 

To  allow  students  to  actually  see  various  electronic  components. 
Materials:                                               *  ^ 

1.  Red is tors  of  various  types  and  sizes  * 

2.  Capacitors  of  various  types  ^nd  sites  * 

*  * 

9  3.    Inductors  of  various  types  and  sizes  ' 

4.  Transistors  of  various  kinds 

'       \  *  s 

5.  v  Integrated  circuits  of  various  sizes 
Procedure: 


1.    As*  the  different,  components  are  discussed  in  thd  oytlinG,  pass 
out  the  actual  component^  to  the  students.  \ 


5*M 


lfl: 
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Assignment  Sheet  #1 
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A  : 


w.  -  ■ 


'  Color  Coding  Resistors 

♦ 

Objective:  - 

Using  the  color  code  chart:'  c- 
At    Determine  the,  value  of  the  following  resistors:  / 

1 .  Red    Blue    Green  Silver 

*  > 

,    a2.*  Browne  Black  Black 
5    3 .    Black   White    Grey  Gold 
-*4.    Ocange    Violet   Yellow  Silver 

5.    Brown   White    Blue  ^  *  •      '  i  . 

• 

*B.    Determine  the  color  code;  *f  or.  the  following  values: 
•  1.    56    *-20%.  •  '  • 

2.  250   +  10%     ...     ."  .;•'«- 

.  *  3.    35,700    +5%  "       '      ,:'  i*  . 

«»    ,     '  4#    900,000    +102*     s  (  V 

5,    3  +5)1 
^     Procedure:  c 

!•    Use  the  color  code  chart  and  look  up  the  value  of  each  color* 
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SUGGESTED  TEST 


Matching: 


1. 

Common  name  for  a  negative  electrode. 

A, 

Henry 

2. 

*  Unit  of.  measurement  for  inductance. 

B. 

Cathode 

3.. 

Unit  of  measurement .  for  resistance1. 

C. 

Ohm 

4. 

Coil  o&  wire.                     _   •       *  • 

J  s 

% 

Resistance* 
* 

5. 

Anything  that  opposes  current  flow* 

E. 

Inductor  * 

\ 


/ 


A 

True  or  False: 

T    F     6.    All  resistors  have  a  power  rating 

T    Vr     7.    Tl\e  most  common  type«of  resistor  is*  the  carbon  composition, 

T    F     8.    The  insulating  material  in  a  capa.citor  is  called  the 
dielectric.  ' 

■  "  ■                    '       •  .' 
T    F  .  9.    Ohm's  laW  states  that  the  voltage  in  a  circuit  is  equal  *io  the 
current  divided  by  the  resistance.  .       ,  ^  ,  in 

T   «F  10.  Batteries  in  series  add  voltages.  ^ 

T    F  11.  A  diode  tube  has  two-- electrodes.*  . 

T  *  F  12.  Some  resistors  ale  color  coded  to  deteo^ne  power  rating. 

T    F  13.  P  *  I  x  E  refers  to  Watt's  Law. 

F  14.  The  emitter  is  part;  of  a  transistor. 

T  \f  15..  fhe  IC  integrated  circuit  was  developed  by  Bell  Labs. 
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ANSWERS  TO  TEST 
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•  -  *  EQUIPMENT/ SUPPLIES 

Equipment: 

1.     24  VOM  meters  *  ^'  * 

«  »     '  * 

Suppl ies: • 

1.    Several  resistors  o£  various  types  and  sizes 
»2.     Several  capacitors  of  various  typ^s  and  sizes 

3.  Several  inductors  of  various  types  and  sizes 

4.  Several  transistors  of  various  types  and  sizes 

5.  Several  integrated  circuits  of  various  types  and 

-  "I 
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TENNESSEE  INDUSTRIAL  ARTS  'CURRICULUM' 


<5  *  i       ^>  ' 

Instructional  Section:  • 
,  ELECTRICITY — ELECTRONICS 


fitle'of  Unit: 
RADIO 


Ascription  6f  unit 


This  unit  will-cover  the  basic  concejfe  of  radio.  -  It  will  give  an  over- 
view of  the  following  areas:    What  is  radio?,  radio  wave  propogation, 
message  channels,  radio  wave  reception  and  uses  of  rs*iio.    The  materials 
in  this  unit  are  designed  for  5  hours  of  instruction.         .   -  * 

-    *      r  *  * 

•  *■ 

*    ,  UNIT  OBJECTIVE 

s 

After  completion  of  this  unit  the  student  will  be  able  to  identify  *epns  , 
and  definitions,  describe  how  radio  waves  are' transmitted,  describe  mes- 
sage channel^  used  for  radio,  describe  how  radio  waves  are  received  and' 
list  and  describe  uses  of  radio. 


PERFORMANCE  OBJECTIVES  \> 
After  completion  of  this  unit  the  student  will  be  able  to: 

1.    Match  given  terms*  to  trie  correct  def  iniitlon^or  description, 
,2.  /Describe  how  radio  waves  are  transmitted),  - 

3.  Describe  two  types  of  message  channels. 

4.  Describe  how  radio  waves  are  received. 


'./:  *  * 

5. 

« 

List  a 
'  * 

<  > 

»          ♦  • 

V  * 

p.  -  .  ■ 

lERICv  ? 

i4r 


m,      /  *  OUTLINE  OF  CONTENT 

What  is  Radio  .  » 

:    .  /  •  s"\ 

A.  Definition — Communication ^ by  electromagnetic  waves  tran&mijtted 
through  space.  v  y  ^ 

B.  Electromagnetic  waves — The  radiant  engrgy  produced  by  oscilla- 
tion of  an  electric  charge.    Included^ are  audio  and  radio 
waves;  infrared,  visible  and  ultraviolet  light  .wa-ves;  and  X-, 
gamma,  and  cosmic,  rays. 

v '  .  *  _ 

C.  Audio  frequencies — Those  frequencies  of  the  .electromagnetic 
'  spectrum  that  can  be  heard  by  the  human  ear. 

D.  Radio  frequencies  (RF) — Those  frequencies  above^tudio  frequen- 
cies and  below  light  in  the  electromagnetic  spectrum  at  which 
coherent  electromagnetic  radiation  of  energy  is  possible. 

E.  Intelligence — Intelligence  for  the  sake  of  electronic^  communi- 
cations is  that  information  which  is  being  communicated., 

F.  Carrier  wave — This  is  an  RF  frequency  generated  in  a  transmit- 
ter and  used  as  a  ^vehicle  Jto  "carry"  the  -  intelligence.  The 

•  '  intelligence  i§  impressed  (modulated)  onto  the  carrier  wave  in 
<^  'the  transkittet  before  transmission  occurs % 

»G.    Modulation— This  i£  the  process  l}y  which  the  intelligence  is'  / 
imgYgssed  "onto  the  carrier  wave.    .There  are  two.  types  of  mo'du- 
>    lation^  ampl^fc^iile  .moHulation  ang*  frequency  modulation. 

.1.    Amplit^3e'ltiK)dui%ti"<^1^)^hi9®i^  modulation  where  the 
amplitude  of  the  carrier- wave  J.sb«caused  to  vary. 

2.    Frequency  modulation  <Ftt*)i— T^is  $^nfc>d\ilation  where  the 
'   frequency  of  the  carrier0  wavfe  Is'  fcauged  to  vary. 

°    •  *» .°      °        .  *  • 

H.  Antenna — A  device  used  to  radiafc^^^ifroiiagnetic  waves  into 

*  *  the  atmosphere.  * 

I.  Microphone — A  device;. used  to  oonvgftr  £ou/i4a  wav^s  into  an  elec- 
trical signal  in  the  .-audio  frequency  irari£e.yv 

Radio  Wave  Propagation 

■*  *  \  « 

A".    -Information  sfcurce — In  radio^h'eAnfbrma^Lbn  jsource  is  usually 
a  person  speaking  into- a  microphone.  ^IjftHtths  entertainment 
radio  field  the  information  .source  could^also^be  a  tape  play- 
back unit  or  a  record  playe*. 


\ 

V 
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B.    Encoder  of  transmitter — Encoding  and  transmission^both  take 
place  in  one  unit  in  radio,  the  transmitter.    It  is  here  that 
the  carrier  wave  is  generated.    The  audio  signal  from  the  in- 
formation source  is  amplified  and  modulated  on  to  the  carrier  - 
wave.    The  resulting  signal  is  amplified  and  then  trdnsmitted 
„  either  via  an  antenna  or  through  a  cable. 

III.    Message  Channel 

A.    Open  circuit — An  op§n  circuit  transmission  channel  is  where  the 
transmitted  sigiialr-±s  radiated  via  an  antenna  into  the  atmos- 
phere. *  % 

3>    Closed  circuit — A  cltfsed  circuit  transmission  channel  is  where 
the  transmitted  signai  is  sent  through  a  table  and  is  not  ra- 
diated into  the  atmosphere. 

IV.    Radio  Frequency  Reception  / 

A.  Decoder  or  receiver — Radio  Nwaves  are. picked  up  by  an  antenna 
and  sent  via  cabled  to  the  tuning  section  of  the  receiver.  The 
tuning  section  determines  which  frequencies  will  pass  through  . 
to  the  demodulation  section  of  the  ♦receiver,  where  the  audio 
(intelligence)  portion  of  the  signal^is' separated  from  the  car- 
rier wave,  amplified" and  sent  on  to  the  information  destination 

B.  Information  destination — The  information  .destination  i/n  radio 
is  usually  a  speaker  of 'some  sort  where  the  audio ^g^gnal  is 

,  converted  into  sound  waves. 

i 

1   *  •     V.    Uses  of  Radio  *  .  I 

/ 

A;    Commerpial  radio — Commercial  radio  brings  us- music,  news, 
-  *'  sports,' weather,  special  events  £^id  last  but  definitely  not 

,  -  ;   least,  the  commercial  message.  'It  isj this  commercial  message % 
that  makes^commercial  radio  commercial.   ^Sponsors  pay  for  the 
air  time  to  broadcast  the  music,  news,  etc.  and  in  turn  they 
lget  to  advertise  their  products.    This  is  how  commercial  radio 
gets  its  operating  funds.  ^Commercial  'radio  has  both*AM  and  FM'  ' 
stations.    Although  about  the  same  programming  exists  on  both 
AM  and.  FM  there  are  some  advantages  and  disadvantages  to  both. 

•    1.    AM  " 

.a.    Advantage — Longer  range,  over  the  horizon  trans- 
mission. *f 

b.    Disadvantage — More  static  .nofse.     -    *<  + 

*  • 

2>.  FM 

i  ' 

a.  Advantage — Almost  no  noise  and  easier  to  multiplex  for 
stereo.  v 

♦ 

b.  Disadvantage — Line  of  sight  "^ansmission  only. 
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"B.   V^lic  radio — Like  commercial  radio  in  all  the  technical  afc-  _ 
pects  it  is  in  funding  and  programming  ttmfc-~fche  difference 
between  public  and  commercial  radio  is  f6und.    Funding  for 
public  radio  comes  entirely  from  private  donations  and  grants 
and  as  a  result  there  are  ho  commercials  on  public  radio.  £n 
the  "area  of  programming,  public  radio  lends  itself  more  to  edu- 
cational and  cultural  programming.    Although  public  radio  uses 
both  AM  and  FM,  due  to  the  nature  of  their  programs  most  sta-  . 
tions  are  FM  for  stereo  and,  low  noise  properties. 


C.  Amateur  radio — An  atdrceur  radio  operator  is  called  a  "Ham*  and 
amateur  radio  is  often  called  "Ham  Radio".^  Using  mostly  AM 
radio  equipment,  Ham's  can  talk  around  the  block  or  around  the 
world.    Although  most  ham  radio  communication  is  just  for  the 

9    sake  of  the  hobby,  ham  operators  are  sometimes  banded  together 

in  networks  for  communications  during  emergency  situations.  / 
The  seriousness  for  their  radio  hobby  is  evidenced  by  the  tests 
that  ham's  have  to  pass  and  the  licenses  they  have  to  acquire 
before  they  are  allowed  on  the  air. 

D.  Citizens  band  radio — Called  CB,  citizens  band  radio  is  one  of 
th%  fastest  growing  businesses  in  the  U.S.    People  have  CB's  in 
their  home  and  cars,  on  boats  and  motorcycles*  and  some  air- 
craft are  ecjuippe.d  with  CB.    The  FCC  requires  a  license  to 
operate  a  CB  but  it  is  just  a  formality  and  requires^Gijly  that 

the  person  fill  out  a  form  and  mail  it  tt>  the  FCC. jJUiex^are  «  * 
three  primary  uses ' of  CB:    personal,  business,  and  emergency* 

1.  Personal — Chatting  with  friends,  looking  for  police  radar, 
checking  on  weather  and  road  conditions,  passing  the  time 
or  staying  awake  on  a  long  trip/,  getting  local  directions 
and  finding  a  good  place  to  eat  are  just  some  of  the  per- 
sonal uses  of  CB  radio. 

**  * «  .  • 

2.  Business — Many  businesses  have  CB  base  stations  in  their 
offices  and  mobile  rigs  in  their ^company'  vehicles.  This 
provides  for  instant  communication  between  the  office  and 
the  employee  in  the  field.  . 

* 

3.  Emergency — Channel  9  is  the  CB  emergency  channel.    In  most 
areas  there  are  organized  groups  th&t  monitor  channel  9  and 
if  an  emergency  occurs,  a  distpe^s  call  on  channel  9  will 
usually  bring  help  quickly. 


Lre  depaTtme 


E,  Police  and  fire — Police  and  fire  departments  use  radio  to  dis- 
patch personnel  and  vehicles  to  problem  areas  and  to  coordinate 
operations  in  the  field. 

,  #  * 

F.  Military— '•The  military  uses  radio  for  such  things  as  troop  and 
^supply  deployment,  coordination  of  forces  in  the  field,  and 
ycalling  in  artillery  fire  and  ait  strikes  from  field  posi-v  I  ' 

,    *  tions. 
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Aviation — Most  all  aircraft  have  aviation  radios  on  board "so 
they  caft  maintain  contact  with  air  traffic  controllers.  They 
also  have  rajdio  equipment  on  board  that  provides  course. and 
position  information/  ^ 

Recreational — Several  million  people  enjoy  operating  settle 
*model  radio  controlled  (RC)  cars",  boats  and  planes  as  a  hobby. 
Although  some  people  who  are  very  serious  about  this  hobby 
fbuMd  their  own  vehicles  and  radio  equipment;  preassembled, 
ready  to  tolerate  RC  equipment  can  be  bought  and  most  RC  equip- 
ment may  be  operated  with  an  FCC  class  C  license. 


J  '  % 
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TEACHER.  ACTIVITIES^ 


A. 


I.    Provide  student  with  student  module. 
•  II •  ^tfake  transparencies.  v  ^ 

III.    Discuss  unit  and  specific  objectives.  , 


IV.    Discuss  information  sheet  and  go^through  outline  of  material  giving 
4     demonstrations  as  ybii  go,  v 

V.    Discuss  student  activity  sheets,  o  * 

'  . .  ■■       3  :  ■    c  ■  ,  *. 

VI.    Give  test.  • 
VII.    Plan  field  trip-to  radio  station.  (Suggested) 


14a 
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.  'STUDENT  ACTIVITIES 
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%  # 


j  Read  objective  sheet? 

II.    Study  information  sheets. 


III.  •CompletQ^^^bivity  sheets.  V  '  > 
IV.    Take  field  trip.  (Suggested 


V 


m  ....  * 
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Information  Sheet  //I 


Terms  and  Definitions^  „  * 

AM — Amplitude  modulation;  this  is  modulation,  where  "the  ampli- 
tude* of  the  carrier  wave^  is  /modulated.  r 

,  -2,    Antenna — A  device,  usually  wires  or  rods,  used  for  radiating 
■  .    -    electromagnetic  waves  into  or  receiving  them  from  space.  v 

3.  '  Audio  frequency  (aif  ) — Those  frequencies  in  the  electromagnetic 
,    Wave  ^peQtrum  .that  can  be  heard  by\  the  human  -eat. 

4.  Broadcast—Radio  or  television  transmission'intended  for  public 

'  reception  without  payment  j  to  *  the  station.  'V 

M  '  ' 

*  f  * 

"5.    Carrief  wave — A  single-frequency  rf  wave  which  is  use/I  "as  a 
«       "vehicle"  for  and  modulated  by  another  wave  containing  the 
intelligence.  -x  •  ,  ^ 

*  6.  ,  Electromagnetic  waver-The  radiant  energy  produced  b£  the  oscil- 
lation ~ot  an  electric  charge.  .  It  ^contains  audio  and  radio 
waves,  infrared,  visible,  and  ultraviolet  light  waves  and  X-, 
:     cjgamma  ottd  costtfid  rays. 

FM — Frequency  modulation;  this  is  modiij^tion  where  the  frequen- 
cy of  the'  catrier  wave  is  modujat'ed.         '  • 

8.    Intelligence—That  part  of  an  electronic'  communications " sigpal 
\  :    \\  ,         .i's  thef  *iflf  ormation  being  transmitted.  *.         '  * 

s9.    Microphone — An  electronic  device  us'ed  for  con^rting  sound 
waves  into  an  electrical  signal. 

'*10#>  Modulation—The  process  by  which  fhe  intelligence  is  impressed" 
onto  the  carrier  wave.  ,     "  * 


11.  Radio7-Communication  by  electromagnetic  waves  transmitted 
through  space.  ,  \  >  • 

12.  .Radio  frequency — Those,  frequencies  at  which  coherent  electro- 
magnetic radiation  of ' energy  is  possible.  e 

13.  .Receiver — Electronic  device  used  to  convert  a  recefved  signal 

into  a  visible  or  audible  form.  %* 

l^V    SpeakS>»-An  electroacoustic  device  used  "to  convert  an  audio 
frequency  signal  info  sound  waves.         1  7    2  ! 


15.  Static — Noise  created 9in  a  signal  by  natural  weather  phenomena 
^      and' electrical  chatges  existing*  in  the  atmosphere.  * 


4.10 


±<g  that 


^JL6,    Transceiver—Electronics'  tjevlcj/f  that  will  both  transmit  and 
receive  signals • 

17 •    Transmitter — Electronics  device  used  to  generate  an  rf  carrier 
wave,  modulate  this  carrier  with  intelligence,  amplify  and  • 
, "  -     radiate  the'  modulated  carrier  into  space; 


COMMUNICATIONS  FREQUENCY  SPECTRUM 


Band           .  *- 
Audio  Frequency 
VeryaLow  Frequency^ 
Low  Frequency  


Medium  Frequency 
High  Freqiiency 
Very  High  Frequency 
Ul,tra  High  Frequency 


r 

Abbreviations 

\  ~ 

VLP  v    "  , 

 LF  •  • 

*      MF  .  ( 

•  VHF 
UHF 


Frequency 
/ 

2Q-30.000  Hz 
Below  30  KHz 
30-300  KHz 
300-3000  Kffz 
•3000-30,000*  KHz 
30,000  KHz-300  M 
300-3000  MHz 
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MODULATION 


v/  \J 


_  MM 


CARRIER  WAVE 


.  1 


n 


if 


AMPLITUDE-  MODULATED  SIGNAL 


AUDIO  SIGNAL 


AAA 


FM 


CARRIER  WAVE 


FREQUENCY 
.DECREASED 


v.  J* 


FREQUENCY 
INCREASED 


\J   \J    U  U 


FREQUENCY  MODULATED  SIGNAL 


AUDIO  SIGNAL 


DO 


/ 


it  RIC     :<,    '     '  ' 
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Demonstration  //I 


RADIO  TRANSMISSION  AND  RECEPTION 

Objective:  *  \ 

To  show  how  radio  is%used  as  a  communications  medium. 
Materials:  #  * 

•    I.     l'Radio  Shack  AM  transmitter  kit  #28-209 

2.    1  Radio  Shack  Solar-Powered  AM  radio  kit  #28-214 
Procedure: 

1.  Construct  the  kits  as  per  the  instructions  provided. 

2.  Demonstrate  sending  arid  receiving  messages.-  *      -  .. 


/ 
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) 
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Demonstration  7/2 

)■ 


*  USING  ftADIO  EQUIPMENT 


Objective: 


^    %      ^  To  show  the  use  of  as  majiy  types  of  radio  equipment  as  possible, 

X    '       Materials:  '  ^  /  { 

1.    As  many  dfffeifent  types  (Ham/CB,  short  wave,  etc)  of  radio 

equipment  as  you rcan# get  your ' students  or  patents  of  students  to. 
bring  in.  "  - 

Procedure: 

1.  Describe  the  piece  of  equipment  and  its  function. 

2.  Operate  (either  you* or  the?  student)  the. piece  of  equipment. f 

*  3.     If  allowable,  let  the  other  students  operate  the  piece  of 
*  'equipment. 
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CONSTRUCTING  A  CRYSTAL  RADIO 


Objective:         %  *  '  .  • 

To  construct  'a  simple  crystal  AM  radio.    V  x  * 

Materials:     *  ' 

1.    1  Radia  Shack  crystal  AM  radio  kit  #28-207 
/Procedure:  •  * 

1.  Read  the  theory  of  operation  provided. 

2.  _  Construct  fche  kit  as  per  the  instructions* 

3.  Determine  how  many  stations  can  be  picked ^ip  on  your  radio. 
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SUGGESTED  TEST  ^ 


3* 


patching: 
k;  Static 
B.  Microphone 
.C.    Broadcast  . 

D.  AM 

E.  Speaker' 


_2        Modulation  of  the^ amplitude  of  a 
signal.   "  -         •  • 

•    2-.    Nqifce  due*  to  atmospheric  conditions2. 


3*    Device  for  converting  electrical  waves 
into  sound  *waves.  °. 


^  ■  ft**;:  Device  used  to  convert"** sound  waves  into 

•    '*1^electrical/wave$.  ~^ — 


5.    ttedfb  or  ^television  transmission  in-  \ 
tended  for  public  reception  without 
'   payment^to  the  station.,  °s 


True  or -False 


T   F     6.    Audio  frequencies  can  be  heard^  byj^he  humatl  ear,  %  .c' 

*  ,       t  "  *»  • 

T    F     7.  *  There  are  three  types- of  mjcBiula^l^m  in  radio>  . 

'  '  -  "\l  "     '  '  \ 

T    F     8.    Radio  frequencies-  are  Above  light  waves  in  the  electromagnetic 

spectrum.         *  ^  .  J 

"<■•"•  r  ■  * 

T    F      9/*  Modulation  is  the. process  by  which* the  intelligence  is 

impressed  onto  the  carrier  wave. - 

T    F    10.    AM  radio  has  lfess  noise  than  FM.         •  % 

\  1 

T   F  ,  11.    -Public^ Tadio  operators  are  called  "Hams".         .  0 
T  ^F    12.    Operating  a  CB  r^dio  does  not  require  a"  license. 
T    F    13.    Channel  9  is  .the  CB  emergency  channel. 

T    F    14.    Cbmmercial  radiq^j|  funded  primarily  by  grants  and  private 


donations. 


T.  F    15.    AirplaAes  use  radjtos  to  maintain  contact  with  air  taf|ic 
  conttollers .  .  * 


i??r'r  .  •  '  iJ  ' '  .     '  •* -t          .  * 


ANSWERS  TO  TEST 


*  I.  >P 

2.'  A 
'  '3.  E 

4.  B 

5.  C 

6.  T 


7«  ? 

?»•  F 

9.  T 

10.  F 

11.  F. 

12.  F 

13.  T 

14.  F 

15.  T 
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.       .!  •    f         '         EQUIPMENT/SUPPLIES  \ 

Equipment: 

1.    24  -TOM  meters 

Supplies:  i 

1.  1  Radio  Shack  AM  transmitter  kit  #28-209) 

2.  \  Radio  $hack  Solar-Powered  .AM  radio  kit  #28- 

3.  24  Ra~dio  Shack  crystal  AM  radio  kits  #28-207 

r  ^ 
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TENNESSEE  INDUSTRIAL  ARTS  CURRICULUM 


Instructional  Section:    .  . 

ELECTRICITY— ELECTRONICS 

i 

S    m  • 

Title  of  Unit: 
* 

•  TELEGRAPH 
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<  .  DESCRIPTION  OF  UNIT    I-  «  • 

This  unit  will  cover  'the  basic  concepts  of  the  telegraph/    It-  will  give 
° an  overview  of  the  following  areas:  •  How  the-,  telegraph  works,'  Western 
Union  today,  and  the  use's  of  the  telegraph  as  a  communica'tion  system.  . 
The  materials  in  this  unit"  are  designed  for  5  hours  of  instruction. 

•  y  ;  '         '  UNIT  OBJECTIVE  . 

A*fter  completion  of  tt>is  unit  the"  student  will  be  able  to  identify  terns 
and  definitions,  describe  how  the  early  telegraph  worked,  describe  how 
today's  teletypewriter  wotrkss  and  list  and  describe  uses  'of  today's  tele- 
gragh  system  as  a  communications  system, 

!| 

PERFORMANCE  OBJECTIVES 
After  completion,  pf" this  unit  the  student  will  be  able. to: 

1.  Match^giyen  terms  to  the  -correct  definitions  ^nd  descriptions. 

2.  Describe  how  the  early  telegraph  worked, 

3.  Describe  how  today's  teletypewriter  system  worked. 


4.    List  and  describe  5  uses  of  today's  "telegraph  system  as, a 
communicates  system.  , 

•      .    {  r    .  \  ■  •  ■ 


OUTLINE  OF  CONTENT 


I.    HovTit  Works         '  " 

«  * 

A.    Early  system — The  telegraph  was  ' the  first  fast  means  of  long 
,        distance  communication*    The  actual  telegraph  was  a  very  simple 
device  consisting  of ' a  key,  sounder  and  a  power  source.' 


1.  Key — This  was  simply  ?a  spring  loaded  normally-  open  switch. 
4When  the  key  was  depressed,  current < flowed  through  the  „ 

•  £?stem.  4  *  \ 

*  *  4 

•  2?.    Sounder — This  consisted  of  an  electromagnet  with  a  metal  bar  . 

p. 

positioned  above  it.    When  current  flowed  through  the  elec- 
tromagnet fehe  bar  was  pulled,  down  causing  an  audible  click. 
When  current  flow  ceased  %the'  bar  was  released  also  causing 
aii^  audible  click. 

*>  * 

3.     Power  source — The  primary  power  soutce  was  a  chemical  cell 
s       battery.  ' 

Morse  Code — Named*  after  the  American  inventor  o/^the  telje- 
graph  this  is  a  code  where  each  letter,  of*  the  alphabet  is- 
coded  with  dots  and  dashes.    A, dot  was  represented  by  about 
1/4  of  a  second  between"  fclicks  on -the  sounder  and  the  dash 
was  'about  three  times  that. 

B.    Tpday's  System — The  simple  telefgraph  of  the  early  days  has  been' 
replaced  by  a  much  more  sophisticated  piece  „ of.  equipment,  the 
teletypewriter.    All  telejgrams,  -and  mo$t  all  other  services 
offered  by~Western  Union  '(the  primary  telegraph  company  **in*  the 
,U.*S.),  are  sent  via  the  teletypewriter.    Teletypewriters  are 
capable  of  sending  and  receiving  between  65  and  100  words 'per 
minute.       '  4 

H     Inf ormartio^n  source — There  are  two  sources  of  information  for 

a  teletypewriter.    One  is  the  keyboard  which  resembles  a 

standard  typewriter  and  the  other  is  a  paper  tape  coded  wi£h 
punched  holes.         •  .                   '           .  f* " 

2.  Entyenfer  or*  transmitter — In  the  base  of  a  teletypewriter  is  a 
device  that  constructs*  and  transmits  an  electronically  "coded 
sfcgnal,  "  The  coded  signal  is  made  up  of  electronic  pulses. 
This  device  is  activated  by  either  the  keyboard  or  a  punched 
tape.  y  The  device  doe^s  not  use  a  carrier  wave. 


3.    Message  channels — The  primary  message  'channels ^used  by 

Ufesterft  Union  are  coaxial  cable  and  microwave  transmission. 
Most  all  pf  fcoth  of  these  channels  are  leased  from  the  Bell 
t,  System.  C     >      /  » 
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4?>.  Decoder  or  receiver— Also  located  in  the  base  of  the  te^e- 
,  ^typewriter  is  a  device  which  receives  and  decodes1 the  coded 
signal.  '  * 

5,    Information  destination — As  the  coded  signal  is  decoded^th'e 
keyboard,  which  is  the  final  destination  of  the  signal,  T.s 
%  , activated- and, typed  copy*  results. 

Western  JJnion  .and  its  Services" 

f  * 

A*    Th^'Co©pany™Western  Union  today,  is  for  &11  practical*  purposes  4 
the  only  telegraph  company  operating  in  the  U.'S.  '  Although' 
Western  Union  grew  up  around  the  vtelegraph  and  telegram,  most  of 
its  business  t.oday  is  derived  from  -leasing  teletypewriters  for 
data  communications, 

B.  '  The  Services — Along  with  the  leasing  of*  teletypewriter^ ,  Western 
Union  still  offers  a  wide  range  of  personal , messages ,  many  of 
which  can  ble  billed  to  your  home  telephone, 

X.    Telegram — This  is  a  message  sent  by  teletypewriter  and  deli- 
vered by  telephone  or  messenger  if  requested.  .  * 

2.    Mailgram — This  is  a  message  sent  by  teletypewriter  to  a  * 
,  local  post  office  and  then  delivered  .as  a  letter, 

*  /•* 

3%   Moneygram-^This  is  a  service  for  sending  mopfey  fronf  one9 per- 
son tp. another  via.  a  message  sent {by  teletypewriter.  An 
equal/  amount  of  money  paid  at  one  Western  Union  office  is 
paid  tp  the5  moneygram  re,cipdent  at  vanothei!Mfestern  Union 
office.        •         ,  \  c .  . 

* 

•'.  ,  4.    Specialty  services — Candygram*  singings  telegram,  and  flowers- 
sent  by 'wire  are  some  of  the  other  services  offered  by* 
}    Western  Uniop.    *  °  .  *  % 

5.    Teletypewriter  leasing—Many  companies  lease  teletypewriter 
equipment  and  cable  services  from  Western  Union  foj  data 
communications  purposes.  .It  is  this'  that ,  makes  up  the   •  r 
majority  of  Western*  Union's  business  today. 


*  *■ 


TEACHER  ACTIVITIES 


I.*~  Provide  student  with  student  module.*  *. 

II.  Make  transparencies.'  .  ^ 

%  •  / 

UI«  Discuss,  unit  and  specific  objectives.    *  . 

>IV.^  Discuss  infonhation* sheet  and  go 1  through  outline  of  material  giving 
demonstrations  as  you  go.  +  * 

V.  Bring  in  a* guest  speaker  from  Western  Union,  (suggested) 

VI.  Give*test:  ' 


7' 


16 


?  hi iinii  ii  Mi  . 


it:-'  * 
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•STUDENT  ACTIVITIES  • 


•  f..  Read  objective  sheet. 
IEV   Study  Information  sheets 
III,    Compete  activity  sheet/ 


4 


.  I* 


.  «,  •  v. 
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Resources: 

< 

1.  Xnf  ormationo  Sheets 

2.  *  Transparency  Masters 
3V    demonstrations  • 
4.  ,  Activity  Sheets       -  , 
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INTERNATIONAL  MORSE  CODE 


Information  Sheet  #2 


'  Alphabet 

A%  ~ 

-'  B  -  •  * 

C  -  •  - 

D  _  *  * 

E  * 

F  *  *  - 

•    G  • 


I  -  * 

J  *  

r  tr  '  -* 

L  •  -  • 

M  ~- 


.  P 

Q 

S 

u 
•v 
w 

X 
Y 
Z 

i 

♦Period 
'  Comma 
Question  mark 


Numbers 

2       •  s 

^    •  •  •  —  — - 

5    .  .  .  . 


■  6 
7 
8 
9 
0 


»  »*,  * 
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INTERNATIONAL  MORSE  CODE 


Information  Sheet  #2 


'  Alphabet 

A%  ~ 

-'  B  -  •  * 

C  -  •  - 

D  _  *  * 

E  * 

F  *  *  - 

•    G  • 


I  -  * 

J  *  

r  tr  '  -* 

L  •  -  • 

M  ~- 


.  P 

Q 

S 

u 
•v 
w 

X 
Y 
Z 

i 

♦Period 
'  Comma 
Question  mark 


Numbers 

2       •  s 

^    •  •  •  —  — - 

5    .  .  .  . 


■  6 
7 
8 
9 
0 


»  »*,  * 
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Demonstration  //l 


Sending  and  Receiving  Morse  Code 


Objective: 


Using  a  simple  buzzer  circuit,  demonstrate  h&w  a  simple  telegraph 
system  woKd  work  using  Morse  Code. 


Materials: 

1.    1  buzzer  (doorbell  type) 
.  2.    1  transformer  (for  buzzer) 

3.     1  telegraph* code  key 
Procedure: 


1.  Construct  a  simple  series  circuit  with*  the  switch  buzzer  and 
source. 

2.  Prepare  a  short  simple  coded  message  using  Morse  Code, 

'  *  y 

3.  Tap  out  the  message  to  the  class  using  the  buzzer  circuit • 
(Make  sure  to. leave  a  time  gap  between  letters.) 


Objective: 


^,  tiding  Morose  Code 


Assignment^  Sheet  #1 

*  * 


To  code  a  message  into  Mprsfe  code  and  to  listen  to  -a  coded  message 
tapped  out  on  a  buzzer  circuit  and  decode  it,  * 


t Materials;  , 
!•    Morse  Code  handodt 

9 

-2.  Papers 
3,  ^Pencil  ' 
Procedure: 


1 


1.  Using  the  Morse 'Code  handout  sheet,  put  the  following  into  Morse 
code*.  *  % 

I  would  ^ke  to  make  an  A  in  this  course.    Would  you? 

2,  Copy  down  (in  dots  and /dashes)  a  message  tapped  out  on  a  buzzer 
by.  the  teacher  and  used  the  Morse  code  handout  to  decode  the 
message. 


5r 


I?-. 


,V  ' 
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SUGGESTED  TEST 


True  or  False:  « 

♦ 

T    F      1.    Morse  code,  was  invented  by  Samuel  Morse. 

T    F      2.    The  telegraph  ws  the  first  fast^  means  of  long  distance  commu- 
nication. 

T    F      3..    The  primary  power  source  for  the  early  telegraph  was  a  simple 
. electric  generator. 


T    F     4.    The  sounder  is  part lof  today's  telegraph  system. 


i' 

T  'F 


-T  F 

'T  F 

T  F 

T  F 


I 


5.  The  telegram  is  the  primary  business  of  Western  Union  today. 

6.  -  -Western  Union,  f$r  all/ practical  purposes,  is  the  only  tele- 


graph company 


Lng  in  the  U.S.  today. 


7.  The  teletypewriter-  is  the  main  piece  of  equipment  used  by 
Western  Union  today. 

8.  -  The  mailgram  is  a  message  delivered  by  personal  messenger. 

9.  The  early 'telegraph  consisted  of  3  primary  components. 


T  ,F    10.    Modern  teletypewriters  are  capable  of  sending  between  65  and 
100  words  per  minute. 

A  *  ) 
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I. 

T 

2. 

T 

3. 

F 

4. 

F 

5.  ( 

F 

6V 

T 

7. 

T 

8. 

F 

9. 

T 

10. 

T 

^  : 
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'A 
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TENNESSEE  INDUSTRIAL*  ARTS  CURRICULUM 


Instructional  Section: 


ELECTRICITY—ELECTRONICS 


Title  of  Unit: 


'  TELEPHONE 
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>      .-._•;*  jjescriptIeon  of  unit-  . ,  . 

This  unit  will  cover  the  basic  Concepts  of  the  telephone.    It  will  give 
an  ovefvlew  of  the  f oAJLowipg*  ar^sts  i:i  l&w  the  telephone' ^wo^ks,  the  Bell 
system,  uses  of  the  -telephone,  and  iHegg'of  the  Bell  sysjtem  telecommunica- 
tions; network.    The  materials  in  '.thw  uftit  are  designed^ior,^  hours'  Of 
instruction..  •  /  ,  '\ 


UKIT^BJ^CTIVE 


After  cojnplejiion  of  this  unit  the  student  will*  be  able  to*  identify  terms 
* and  definitions,  describe0 how  the  telephone  works,,  describe  the  Bell  sys- 
tem, .],ist  and  describe  uses  of  the  telephone,  list  «and,A  describe  uses  of 
the  BeJLl  system  telecommunications  network. 


h 


PE^LFdRMANCE  OBJECTIVES  v  4  ~ 

After  completion  of  'this  unit  the  student  will  be  able  to:  - 

-    6  «  ,  » 

1.  Match  given  terms  'to  definitions  "and  .descriptions. 

2.  Describe  how  the  telephone- works. 

3.  Describe  trhe  ftell  system.  •  ^  *   ,  , 

t  *  , 

4..  List  and  describe  2  uses  of  the  telephone. 

5.    List  and  describe  4  uses  of  the  Bell  system  telecommunications 
network.  - 


OUTLINE  OF  CONTENT 


How  it  Works  %  . 

A.  Central  Office — The  nerve  center  of  the  telephone  network. 
N^his  is  where  alJL  of ,  switching  equipment  ^and  radio  transmission 

equipment  is  .located.    All  calls  are  routed  through  a  central 
'office.  'There  may  be  1  or  many -central  offices  in  a  city.,  It* 
depends  on  the  number 'of  phones/ 

B.  Information  Source — In  the  modern  telephone  the  information  . 
source  is'  a  carbon  microphone  inside  the  mouthpiece  of  the 
handheld; unit.    t?his  microphone  changes  the  sound  ftaves  pro- 
duced by, the  voice  Into  an  electrical  audio  signal.    This  sig- 
nal goes  over  wire"  to  a  central  offfce. 

C.  Encoder  or  Transmitter — When  t)ie  electrical  signal  reaches  the 
central  office  one  of  two  things  happens.    If  the  call  is  a 
local  call  to  a  phone  number  originating  in  the  sam^ 'central 
office  then  the  simple  audio  signal  is  amplified  and  sent  to 
the* receiving  phone.    If  it'  is'  a>lbc,al  call  '-that  has  to  go 
through  another  central  office  or  if  i%  is  a  long  distance  call 
the  audio  is  modulated  onto  an  RF  carrier  wave  iri  a  radio 

v  transmitter  and  transmitted. 

D.  Message  Channel — Tfcere  are  1)  three  primary  channels  now  used 
in  the,  transmission  of  signals  *in  the  Bell  System  and  2)  some 
experimental  channels.; 

1.    Primary  Channels  , 

v  '  a.  Open*,  wire — This  consists  of  a  pair  (or  'several  pairs 
\  ^  together  in  a  cable)  of  insulated  copper  conductors. 
)  ^t  takes  one  pair  for  a  complete  circuit  and  this  is  „ 

good* for  voice  only.,,  + 

t  * 

b.    Coaxial  cable — This  is  a  special  type  of  cable  that  is 
shielded,  against  outside  interference  from  -radio  waves. 
Using  coaxial  cable  allows  many  calls  to  be  "multi- 
plexed" onto,  carrier  wav^s  and  transmitted  all^  on  one 
4  ■  cable  ay  the  same  time.    CoSxial^can  carry  radio  or  TV 

signals^  as  Well  as  voice.       "  * 

c*.    Mitrowave — Using  high  frequency  radio  waves  (micro-  , 
*  '  waves),  phone  calls  can  be  modulated  and  multiplexed 

onto  these  Jiigti  carries* frequencies  and  transmitted 
along  a  series  of  relay  towers  from  city  to  city. 
Midrowaves  can  &lso  be  bounced  off  of  satellites  to 
span  the  ♦globe.    Microwave  can  also  carry  radio  or  TV  * 
'si&Qals  as  well  as  vo^ce.      *  . 


* 


I  ■ 


4 
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2.    Experimental  Channels 


a,  \  Laser — This  is  a  special  Ihighljr  concentrated  beam 

coherent  light.  It  n>ay  be  ^fele  to  be  used  in  plac^'  of 
radio  waves  as  a  communications  mediu$« 


'thin 


*         b.    Fiber  *optjlc£"Thege  are^a  special  type  of "  long 

.  flexible  glass  fibers  vrtkch  are  being  developed  Jto  use 
*    *  /    as  a  cond\iitr  for"  lazer  communications.^ 

E.  'decoder  or  Receiver — When  a  phoned  tall  that  had  bi^n  modulate^ 
,   onto3  a  carrier  wave  teaches  the  list ^central  office  on  its  ^ath  ' 
.  *  Cb'  itk  destination  phone,  the  audio  signal  ip  retrieved  from 
th^  carrier  Wave  and  then  sent. toward  its  final  destination. 


P. 


if^viat 


G. 


1. 


Information  Destination — The  earpiece  of  a  telephone  is  the  * 
final'  destiriirt ion  and  is  actually  a  small  speaker  that,  changes 
the  ^audio  signal  into  sound  .waves  th$'t  tan  be  heard  by  &he 
human'  ear.\    **  ^ 

Dial  Circuit^-Therfe  are  two  types *of  dial, circuits  in  today's o* 
phones.    These  ajre  the  rotary  and  the  toudhtone. 

Rotary-^fhis/i8*-the  method  whereby  a  pers^i  rotates  a  num-  * 
bered  dial  oir  the  phone.    Each  number,  when  dialed,  causes' 
a  corresponding  lutinber'-of  clicks.    These  clicks  are  doun±eid 
by  special  equipment  at'  the'  central  office  and  switches  are 
opeitpd  and^closeH  to  route  the0  call^jofl  itB  proper  pafth. 

ToucHtone — Instead  of  dialing  ntHPbers  ;with*  this  system* a 
person  just  touches  the  numbers  irt\is<*quence.    Eactf oiunSier , 
when  pushed,  emits  a  certain*tone  (frequency  of  'sound  )^  and 
equipment  at  the  central  office  "hears**  the  different  t»nes 
and  this  beglng  the  switching  ^recedure  to  rpute  the  call 
properly.  '  ^  .  » 


2. 


IF.    The  Bell  System 

*  • 

A.    The  Business — The  Bell  SyS^erf  is  made  up- of  26  different  iSoirpo- 
rations,  eadh  &  which  pefform-a  separate  task  and  .all  tt 
.   which>  working  closely  together \»form4  the  largest  telecommuni- 
cations system  in. the  world. 


B.    Telecommunications  Network — Tne  Bgll  System  nfetWbrk  is;  the  • 

heart  of  the  communications  industry*  in  the  United  Sjt^tes. 
^     Most  private  homes  have  a  phone  an5*  Almost  without  except  Jj&i*j* 
,  businesses  and  industries  use  this  vast  network  in  one  *or  more 
,   ways.    It  is  composed  of  hundreds.of  thousands  of  miles  .of 
v  wire,  cable,  microwave  re'l^ty  /nefc^tfks,  and  satellitgs.    These  • 
all  work^together  for  the  ^argfest,  °#  fas  ties      and  i$>st  used  "com- 
.municatians  network  in  the  world. £  - 
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*  * 
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j/C*    Bell  Labfe-rOne  of  the  26  corporations^  this  is',  the  research  arm*  . 
of  the  Bell  Sy'stgW   Sciehtists  hetfs^re  responsible  for  devel-  * 
oping  and  desi^fl   Fnew  devices  and  techniques  far  improved  ' 

*  \  communications  sen^fc#P**One  of  the  most>  notable  accomplish-^  , 

men£5  o£  Bell  Labs  wa?X|^ '  invention  of  *the  transister  there  in 
V.X948.-  'J      '       :       '»  "j    •  -  • 

UI.  r  Uses  of  the  Telephone  *  *■        ,         «  "  -  I  *         '  • 

**    A/ ,Pexsonal--^he  "  peYrfonal  telephone  *is 'Hised  for  everything  from  '  , 
*  **  1(11%  chit  fchat  to  summoning  the  police?  or  fire  department  in  an  * 

 \  egtegg^ney  Hnc1>idftff  local  and  long  distanced    (Discuss  per-  g 

•     *        *\sonal  us«s  with  students,,)-*  ,  *  ' 

B.    Business— Tfte  ^bjisiness.  phone*  pfq#ides  quick  and  econoifilcdl  %  . 

communication  between  -the  business  and,  the  consumer,  between 

businesses,'  and  between,  people  within' a  busings.  . 

•  >    *  •  *^ 

♦  *  ♦  «  I  "  * 

IV..  Uses  of  •the  Bell  System  Telecommunications  Network       .  1 
\'  A.    Private — All  private  phone  oallq  go  through  tht  netwonc.     *  .  %     '  A 

B.    Business  and  Industrial: — Along  with  their  phones,  many  busl- 

*  nesse^  lease  , cable  or  satellite  time  ^jpom  the^ell  System..-  \ 
*  ,  Some  examples  ar.e:   - 9    .   »    '  ■  - 


\.    Western  Union  leaser  most4  of  lts'cable  from  the  B£ll 

System.  ■      *  *    .  4  •  * 

^2.  .  Radio  and  TV  networks  us,e  the. Bell  System  to  route  'network 
programmlflg  from ''their  main  studios  to  their  affiliated  " 
stations,  all  across  the '.country,  »         *x  . 

*  *  ■  • 

3.    Many  data  cojmqunlcations  companies  lease  *cable  or  satellite 

timet  from' the,  Bell  System.      §.  ,  v' 

G.    Government — The  government*  leases  cable  from  the  Bell  System  % 
*  for 'a  lot  of  its  communjEc^^x>n*  nfe^ds.    Three  examples  are: 


1.  Military — Much  of  the  high  level  and  top  secret  military 
communications"  systems  use  cable -leased  frotfc  the  gell*  '  \. 

•  *  1 . System*  /  '  "  . 

2.  Air  traffic  .control  ;ceat'ers  acrdss  the  country  are  tied        ~     ■     '  J 
9 together  through <£he  Bell  network  and  their  phone 'bill  is 

*   "  over  $i ,^900, OpO  oer  "month*       '     *  A 

■  » -    _  -    *  *  *  v  ^    .     ,  _^  .  r* 

3/  .Direct  lines — tfany^gQveriiment  agencies" have  "direct^pnone 


lines  t^>  «ther  agert'<*tes  for  special  ose.^  An1  example  would  a_ 
bet  thfe  red  phon^  in  the  Whitd^House  that  connects  Washing- 
ton-and  Mpscow,  1JSSR.        ./  •         -    £  *  * 

y  .    v  ■  • 
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TEACHER  ACTIVITIES 
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•    •  I. '  Provide  student -with  student  Module. 

^VMwuis  unit  and  specif ic*  objectives/  * 
•if .  *  „      *  • 

^r\I#'  D1*cus£  information. sheet  and  go  through  outline  of  material,  1 
\     \     giving  demonstrations  as  "you  go.  \ 

IV.    Co"nf:act  the  local  Bell  telephone  representative  for  film,  field 
ttfPj  *nd  demonstration  information.  (Suggested) 

?   :  :        ■        ;      *  '  77  —  r 

V.s\Give  test.  >  ,  : 


V 


0* 


V 


¥  * 


5,   -  *- 


X 


A" 


5  *1 


'  '4 


/ 
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STUDENT  ACTIVITIES 


r  *  • 


Read  objective  sheet. 
II,    Study  Information  sheet. 

•  *  *  - 

III.    Take  field  .trip,-  (Suggested} 

*     \    *     ~*       -    •  |  . 

IV/   Take  test. 


5fe ' 


"4? 

.  •   «  * 
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Resources: 

i 

1.     Information  Sheets 


tanding  Electricity  and 


11, .Inc.  1969,  2nd  Ed.  ' 


2.  Transparency  Masters 

_       *  o 

3.  ^  Demonstrations 


!  >    4.    Activity, Sheets 


5.    Bell  Telephone  (film^,  demonstrations,  field  trips) 


/fa 


J 

•j 


r,  'Information  Sheet  if  I 

Terms  and  Definitions;.  —  ^-    -  t 

1«    Coaxial  cable — Special,  type  of  cable  that  is  shielded  against 
.  ,  outside  interferences,  v 

.  2.    Fiber  opticp — Transparent  glass  fibers capable  of  transmitting 
*   »'  light^f  rom^one  en4, to  the  other,  straight  or  curved.^  - 

~3.*  Las,er — A  device  usecl  to  transform  incoherent  JLight,  or  various" 
frequencies  into  a  very  narrow,  intense  beai^  of  coherent  light, 

4.  Microwave — Term  applied  to  radio  waves  in  the  frequency  range  of 
/  1Q0O  MHfc  and  upward  toward  iight.  *  '  . 

5.  Telephone — Combination  of  apparatus  for  converting  sound  waves  „ 
tb  electrical  waves/  transmitting  them  to  a  distant  point,  and 
there  converts  these  waves  back  into  audible*  sounds. 
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Telephone  Cable 


Objective: 


To  show  the  student  different' types  of  phone  cable. 
Materials:  -  J  0 

0  c  ' 

'1.  •  12"  of  a  single  gair 

2.  12"  of  a  multipair  ^cabl'e 

/ 

3.  12"  of  coaxial  -cable 

*  4 

4.  12"  of  coaxial  line  f 

(NOTE:    Contact  yoilfr  local  Bell  company  for  these, materials.) 

« 

Procedure:        ,  ■„  • 


1.    Pass- the  pieces  around  the .room, 


/■ 


2.    Explain  eadfi  type. 


r  4 


S- 


1 

.9 


-  -.   v  • '  - 
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.  *  Demonstration  #2 

•  *  ♦ 

v  k  Telephone 

Objective: 

.    *   ■  ' 
To  show  the  students  the  different  parts  of  the  interior  of ^ a  tele- 
phone. * 

.Materials:**- 

1.  1  telephone  (di&l  type)    .(Borrow  from  Bell  Telephone) 
/  ,    -  V 

2.  1  telephone  (touch-tone  type)     (Borrow  from  Bell  Telephone) 
Procedure:  N 

/     lt    Show  both  phones*  and  explain  the  difference  between  the  dial  and 
'   touch-tone  systems.  " 

2.    Disassemble. the  mouthpiece  of  each( phone  and  sho^  the  micro- 
phone. . 

"    '  '  ) 

,3.    Disassemble  the  eatpiece  of  each  phone,  and  show  the  speaker. 

4#    Take  the  cover  off  of  each  phone  and  pofnt  out  the  dial  cir- 
cuitry  and  the  touch-tone  circuitry. 

5.  Point  out  the ^bells  that  ring. 

*  *  *     \    9  '  - 

6.  'Poijit  out  J^d  discuss  any  >other  items  of  interest1  within  the 

phon^f  .  ' 


■  EEj  6.  U 


SUGGESTED  TEST 


True  or  False: 


1 

• 

T  *F 

2. 

T  F 

3. 

T  F 

4. 

T  F 

.5'. 

T  E 

6. 

T  .F 

7. 

T  F 

<8. 

system* 


3.'  The  earpiece  of  a  telephone  contains  a  speaker. 


worky  in  thtf  U.S. 


nT    F      9.    Radio  and  television  networks  use  the  Bell  System  to  route 
network^ programming  from  the  network -studio  to  the  local 
.  v       station^.  J         *  - 

f  .  *  * 

T    F    10.  "The^'transistor  was  developed  at  Bell  Labs  in  1948 


v. 


lS'J  • 


Answers  to  test 
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A. 


1. 

F 

2. 

T 

3. 

T 

4. 

F 

J  • 

T 

6.  ' 

T 

7.* 

8. 

t; 

9-. 

T 

X 


10.  T 


* 


i 
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EQUIPMENT/SUPPLIES. 


Equipment :  <• ' 

1.    1  telephone  (dial  type) 
/,  2,.    1  telephone  (touch-tone  type)% 


Supplies: 


it 


1/   121'  of  a  single  pair  ,  of  telephone  wires 
— 12— of ^-a^nraltrtp  a±r~carfcrl  e~~  v  * — 1  


3.  12"  of  coaxial  cable 

4.  12"  of  coaxial  line 
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-  Instructional  Section: 
ELECTRICITY —ELECTRONICS 
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-Title  of  Uniti 
TELEVISION  * 


'    v..  ASCRIPTION  OF  U^IT  v* 

^  /  t>      '  ,   * 

•This  pnit  wi^l  cover7  ther  Msic  concepts  of~television.  *  It  will  give  an  £ 

bverview  of  the  'following  areas:    What  1$  television?,  TV  signal  propoga- 

tion,  message  channels,  TV  signal  detection,  and  uses  of  ^television.  " 

Thevmaterials  in  this  unit  are  des'ign@d  toi  6  hours  of  instruction. 


1 


UNIT  OBJECTIVE 


After  completion  of  this  unit  the  student  will* be  able  to  identify  terras 
and  definitiops,  describe  how  teleyisiorf  signals  are  propogtedr,  describe 
I  television  channels  used  for  television,*  describe  hoy  television  signals 
are  detected,  and  li£t  and  desqri-be  uses. of  television.  4 


PERFORMANCE  OBJECTIVES  # 
After  completion  of  this  unit  the  student  will  be  able  to:* 

,  1.  4  Match  given  terms  to  the.  correct  'definition  or  description. 

/  .  *  V*- 

2.  Describe  how  television  signals  are  propogated.  ■  * 

3.  Deserve  two  types  of  message  channels. 

4.  Describe  how  television  Signals,  are  detected. 

5.  List  and  ctescrlbe  7  uses  of  television. 
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OUTLINE  OF  CONTENT 


I.    What  is  Television  6 

*  •  * 

A.  Definition — Television  (TV)  is  a  telecommunication  system  used 
for  the  transmission  of  images  of  fixed  or,  moving  objects* 

(   These  images  are  usually  accompanied  l)y  sound*  4 

'<    *  * 

B.  VHF* — This  stands  for  "very  high-frequency"  an4  includes  those 
\  *  frequencies  in  the  RF  spectrum  between  30' and  300  MHz.  There 

ari  12  channels  in  the  VHF  band,  2-13.    VHF,  for  broadcast  pur~ 
,  poses  has  been  in  use  longer  t\\an  UHF  because  VHF  equipment  is 
'  cheaper  to  operate  than  *UHF  ecjuipment  due  to  VHFfs  lower  fre- 
quencies. 

C.  UHF — This  stands  for  "ultrahigh  frequency"  and.  includes  those 
frequencies  in  the  RF  spectrum  between  300  and  3000  MHz.  There 
are  70  channels  in  the  OTF  bai\d.    Two  things  have  opened  wide 
the  dtfor  for-  UHF  TV  in  this  country.    One  was„  the  invention  of 
a  special  type  of  vacuum  tube  which  .has  greatly  reduced  the 
operating  cost  of  UHF  equipment^    The  other  was  the  passage  of 
a  federal  law*in  the  early  J>0fs  that  made  it*  mandatory  for  all 
TV  sets  sold  in  the  U.S., to  have1 both  VHF  and  UHF  capability. 
Before  this  law  most  TV  manufacturers  installed  only  VHF  tuners 
in  their  sets.    One  advantage  of  UHF  over  VHF  is  the  number  of* 
channels  available. 

.     '  ■  "  I 

D.  Channel — A  TV  channel  is  a  grouping  of  fr^quenci_es^that_is„  6 
MHz  wide.    For  example,  VHF, channel  4  has_a„.range_of_gr^m66_to 
72*ilHz.    Frequency"  a&feignments  fgj^e^h  channel  ha^e  beefl 
handed  down  by "the  FCC  and* a  TV  station  must  transmit  all  of 
its  audio  and  vi'deo  within  the  limits  of  this  6  MHz  wide  chan- 
nel. 

E.  Cathode  Ray  Tube  (CRT) — It  was  the  invention  of  this  tube  that 
,  made  TV  possible?    The  CRT  is  a*  special  type  of  vacuum  tube. 

"The  outside  J.s  a^  thick  glass  envelope  and  on  the  inside  of  the 
front  of  this  ei^velope  is  a  phosphorus  screen.  ,  In  the  back  of 
the  CRT  is  an  electron  gun.  ^This  gun  traces  a  pattern  back  and 
forth  across  the  front  screen~£rom  ^op  £o-bottonu__As  the  gun 


^  ^rac^s  across,  it  shoots  a  beam  of  electrons  and  as  tty  traces 
ba&  the  electron  beam  is  blanked  out.    The  movement  across  the 
screen  is  called  e"  trace"  and  the  movement  back  i°s  called  * 
"retrace" .    *  /  • 

F,    Camera — Ttiis  is  an  electronic  device  containing  a*  special  type 
-  of  light  sensitive  vacuum-tube.**  The  camera  converts  an  optical 
image,  created  by  light  striking  a  lens*,  into  an  ^electrical  / 
signal,  known  as  a  video  signal.  _ 

.  ,  -  -        -  ~  x 
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*  G.  Audio— -.That  portion  of  at£V  signal  that.has  to  do  with*  the 
sound. 


Video— ^hat  portion  of  a  TV  signal  that  hasi  to-do  with  %£ 
picture.  * 


H. 

if, 

II.     TV^gnal  Propogation 

A.  'Information  Source — In  TV  there  are  two  divisions  of-* informa- 


tion sources;  audio  a*id  video. 


*  ^ 


1.     Audio — As  in  radio  the  main  source  of  audio  information  is 
the  microphone.     Other  sources  of  'audio  information  would  ■ 

—  -be-  the- -so and  - t-r-ac  k  of-  -  a;  -f  ilm-p- a- -phonograph  —  an-aud:S;G~talpre~~ 

playback  uriit  or  the  audio  portion  o^  a  .video  tape.* 

-    .  2.     Vddeo — The  primary  source  of  'video  information  in  TV  is 
TV  camera.    Other  sources  would  be^a  film  projector,  'va 
slide^rojector,  ot  the  video  portion  of  a  video-tape* 

B.   "Encoder  or  Transmitter — fn  TV  jther^  is  not.  one  simple  .device 
that  constructs  and  transmits  the  signal  due  to  the  fact  that 
there  are  two  signals  Vp  deal  with.    The  signal  is  constructed 
in  the  following  marmer. 

1.  Audio — The  audio  signal  is  se^t  from  the' source  to  a  mixing 
board  in  the  audio  control  room  where  it^is  amplif ied,  and 
sent  qp  tfo  the  master  pontrol  room.^  Switching  circuits  in 
the  mixifrg_board-make  it  pos«i^le-to -select- whirch  s±$na±-  * 
from  they audio  sbutces  will  be  sent  to  master  cbntrbl-.  The 

;   -~r-  ~""audtra~c^ntrol_room  is  also  where-  specTaT^f f^cts  such  as 
reverb^are  added  to  the  audio  signal. 

2.  Video — The'  video  signal  from  the  camera  i§  sent  to  the' 
vid^o  switches^  in  the'  yideo  control*  room.     The  signal  fr^om. 

j  •     -  each  camera  is  displayed  ona , separate  vldeo^  monitor  so'6. 
■       ,  that,  the  program  producer  can  s$le£t  whic)i  signal  will,  be* 
4  sent  to  the  master  control  room.    The  video  Control  rofcm  is 

5*     fc  ft.  \      \  J  »  V 

also  where  video^sngCial  effects",  such  ^s  split  screen  dnd 
fade's,  are  added  to  the  v{deo  signal.  '  * 


\ 


3.    Master  Cqntrol  Room — This  is  the  nerVe  center  of  the  TV 


station.    .AIL  the  audio  and'  videq_  signals  cdn>^rge  here  and 


are  modulated  . onto  RF  .carrier  waves,  4.9^1Hz  *qprt;?  and 
sent,,  either,  by  cable  or' ^microwave  •  to  the  main  transmitter 
where  they  arp  amplif ied .and  transmitted  "'through  cab>le»'or  • 
via  an  antenna.  ~       &  •  .  '  •• '  ' 


191'  ' 


Message  Channel 


A.  Open  Circuit—An  open  circuit  transmission  channel  is  where  the 
transmitted  signal  is  radiated  via  an  antenna  into  the  atmos- 

*  phepe. 

• 

B.  Closed  Circuit — A  closed  circuit  transmission  channel  is  where- 
Che  transmitted  signal  is  sent  through  cable  and  is  not  radi- 
ated into  the  atmosphere. 

r 

Television  Signal  Detection 

A.  Decoder:  or  Receiver— The  TV  signal  is  picked  up  from  the  atmos- 
phere by  an  antenna  and  sent  via  a  cable  to  the  tuning  section 
of  the  TV  receiver.  The  tuning-  section  determines  which  chan- 
nel of  frequencies  will  be  allowed  to  pass  through  the  receiv- 
er. Next  the  audio  and  video  signals  are  separated  from  their 
carriers,  amplified  and  sent  on  toward"  their  final  destination. 

B.  Information  Destination— Due  to  the  fact  that  there  are  two 
signals  there  "are  two  destinations.    The  audio  signal  ends  up 
at  a  speaker  and  the  video  signal  is  sent  to  a  CRT  (commonly 
called  the  picture  tube)  where  a  picture  is  formed  on  the  face 
of  the  screen.  ( 

Uses  of  Television 

Ji.     Commercial — As  in  radio  commercial  TV  derives  its  name  and  its 
operating  funds  from  paid  advertising.    Commercial  TV  provides ' 
thfe  whole  range  >of  programming  and  is  broadcast  through  the 
, atmosphere  wt^re  anyone  can  receive  the  signals. 

B.  Cable  (CATV)--For  areas\>f  ffcor  reception  CATV  .cpmpanies,  put  up 
a  TV  antenna'  on  a  higlWfcill  "or  tall  building  and  customers  pay 
a  monthly* subacriptipn  to  be  connected  via  cable  to  this 
antenna*  *'  . 

C.  *  Public  television— Public  TV  is  much  the  same  as  public  radio. 

It  is  privately  funded  and^ mostly  educational  in  programming. 
Public  TV  signals  are  broadcast  through  tfie  atmosphere. 

D.  Security—Closed  circuit  TV  cameras  are  used  frequently  to 
monitor  places  that  need  close  supervision.  1  The  'advantage  of 
closed  circuit  TV  for  this  "function,  Is  that  one  security  guard 
•oan  monitor  many  places  at  once^from  one  location. 

B.     Scientific— Television  cameras  can  go  Whete'  It '  is  sometimes  not 
practical  or  safe  for  man  to  go.    .Some  examples  are;     1)  cam- 
eras in  outer  space,  2)  cameras  used  to  monitor  thermonuclear 
detonations,  3)  under  water  observation  and,  4)  cameras  for 
observing  the  inside  of  a  containment  building  at  a  nticlear 

-   .    power  plant.    Scientific  use's  of,  television  are  almost,  limit- 
less. *  "  j 
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Educational — By  using  closed  circuit  TV  and  video  tape  record- 
ers it  is  possible  tcr  record  almost  anything  *and  play  it  back 
later  for  educational  purposes.    Some  examples  arei    1)*  lec- 
tures, 2)  scientific  experiments,  3)  political  and  other  types  ' 
of  speeches,  and  4)  surgery  (for  medical  students). 

Recreational  and  Personal — There  is  an  ever  increasing  number 
of  video  games  on  market  today.    The  home  video  tape  recorder 
and  playback  unit  has  made  it  possible  to  record  material  off 
of  a  TV  set  and  play  it  back  at  leisure.     Some  ham  radio  opera- 
tors use  TV  to  see  as  well  as  talk  to  each  other. 
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TEACHEB  ACTIVITIES 


I.s   Provide  student  with  student  module. 
IIjc   -M^ke  transparencies . 
III.    Discuss  unit  and  specific  objectives. 


IV.    Discuss  information  sheet  andjgb  through  outline  of  material  giving 
demons t rations  as^you  go. 

«* 

V.    Discuss  student  activity  sheets. 

j  * 

VI.    Give  test.  <*. 


VII.    Plan  field  trip  to  TV  station 


(Suggested) 


,/  o(   t  *  4.--X  ^        -<  -t  <  <  <.  A   X  *t  -X   <        <  -<  -<- 
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STUDENT  ACTIVITIES 


I.    Read  elective  sheet • 
II.    St^udy  information  sheets. 
JII.  (  Complete  activity  sheets. 
IV.    Take  field  trip.  (Suggested) 
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Resources:  s 

1.  "  Information  Sheets  - 

2.  Transparency  Masters  \ 

3.  Demonstrations 

4.  .  Activity  Sheets 

/ 

C 

\ 
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'  Information  Sheet  H 


Terras  and  Definitions:  , 


I.    Audio — Pertains  to  sound  portion  o£  a  TV  signal. 


2.  Camera,  TV — Complex  electronic  devifce  used  to  convert  "an  opti- 
.  cal  image  formed  by  a  lens  Into  an  Electrical  signal. 

3.  Channel—Band  of  frequencies,  6  MHz  "wide. 

4.  CRT— Abbreviation  for  Cathode  Ra£  Tube;  a  special  type  of  tube 
in  which  an  electron  beam  can  be  focused  on  a  luminescent 
screen  to  produce  a  visible  pattern. 

5.  Signal,  TV— A  composite  electrical'-  signal  consisting  of  both 
a\idi6  and  video  information: 

6.  Televi-sion — A  communication  system  for  transmission  of  images 
of  fixed  or  moving  objects  usually  accompanied  by  sound. 

7.  UHF — Stands  for  ultrahigh  frequencies*?'     •  / 

-8.   J/HF-r Stand's  for  very' high  frequencies. 

.  9.    Videa— Pertains  to  the  picture  portion  of  a  TV  signal. 

.  *  ** 
V 

10.    VTR — Stands  for  video  tape  recorder. 
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MASTER  CONTROL  ROOM 
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Demonstration  //l 
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USES  OF,  TELEVISION 


Objective: 


To  show  some  of  the  uses  of  television.  *  * 

Materials:  * 

-  1.     1  TV  set^     ,  , 

2.  1  video  game  ' 

3.  1  video  tape  recorder  ^* 

4.  1  portable  TV  camera  *^v^ 

x  . 

Procedure:  .       •  , 

U    Demonstrate  the  video  game  and  allow  students  to  operate  it. 

2.  Demonstrate  the  VTR  by  recording  something  from  -the  TV  set  and  • 
replaying  it.  .  a 

3.  Connect  the  TV  camera  to"the  VTR  and  record  some  action,  and  then 
•play  it  back1. 
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Student  Activity 


#1 


TELEVISION  PRODUCTION 
"*  ^  «  ' 

n  .  (for  entire  class  or  groups) 

Objective:  _ 

To  produce  a  TV  commercial  ^6r  news  spot. 
Materials:  ' 

1.  l'  TV  set  .    '  *  ♦  * 

2 .  1  video  tape  recorder    '  .  , 

3.  1  portable  TV  camera 
Procedure: .  r 

T.    Connect  all  pieces  of  equipment* 

2.  Select,  people  to  be  camera  operator,  actor(s),  producer,  VTR 
operator,  et£.  » 

3.  Write  a  script.,  •  /  *  . 
,  4.    Tape  the  spot; 

5.  Play  it  back. 

6.  Re tape  if  there  are  large  mistakes.  4 
1 .    Alternatej)Ositions  and  retape.  '  .  ^  . 


\ 
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SUGGESTED  TEST 


True  or. False: 


T 

F 

1. 

T 

F 

T 

F- 

4»  3* 

T 

F 

c 

A* 

T 

F 

.  5. 

T 

F 

-  6. 

T 

F 

'  7. 

i 

T 

F 

8. 

the  master  control  room. 


T„  F  "9.  The  video  control  room  is  the  nerve  center  of  a  TV  station. 
T    F  '  10.     CATV  stands  for  cable  television. - 
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ANSWERS  TO  TEST 


'  1.  T 

2.  *  T 

3.  T 

4.  F 

5.  F  • 

6. '  T 
.   7.  F 

8.  F 

9.  F 
10.  T 
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EQUIPMENT/SUPPLIES 

*  * 

*  7        *  •  . 
Equipment: 

1.  L  TV  set 

2.  1  video  game 

3.  1  video  tape  recorder 

> 

4.  1  portable  TV  camera 

•Supplies: 

1.    1  tape  for  video  tape  recorder 
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Instructional'  Section: 
ELECTRICITY/ELECTRONICS 


Title  of  Unit: 

PRE-TEST'/POST-TEST 
MASTER  REFERENCE  LIST 
MASTER  EQUIPTMENT  AND  SUPPLIES  LIST 


C 
0 
M 
M 
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C 
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PRE -TEST/POST-TEST 


Matching: 


A. 

Television 

•  M. 

Communication 

Y. 

B. 

Atom 

Ratt  * 

Z. 

C. 

Resistance 

-  0. 

Electron 

AA. 

D. 

Anode 

p. 

*  Audio 

BB. 

E. 

4  Coaxial 

Q. 

.Channel    '  ~* 

CC. 

P.* 

AM 

R. 

Conductor 

DD. 

G. 

Proton 

.  S. 

Electron  flow 

EE. 

H. 

Video 

•  t". 

Jelegraph 

FF. 

I. 

Molecule 

u. 

Capacitor 

GG. 

J. 

Current 

V. 

Modulation^ 

HH. 

K. 

Volt 

w. 

•Laser 

II. 

L. 

Radio 

X. 

Broadcast 

Audio  frequency 

FM  ' 

Microwave 
Telephony— v 
Battery 
Ohm 

Teletypewriter 
Conventional  flow 
Key 

Speaker 
II.    Cathode  ^ 


1.     A  device  used  to  transform  incoherent  light  of  various  frequen- 
cies into-  k  ^very  narrow,  ^intense  beam  of  coherent  light. 


2.    Pertains  to  picture  portion  of  a  TV  signal, 


Modulation  where  the  amplitude  of  the  'carrier  wave  is  'modu- 
lated. 


4,  ♦•Electroacoustic  device. 

_  5.    Frequencies  that  can  be  heard  by  the  human  ear. 

!    6,    Ui>it  of  measurement  of  oresistantze. 

_  7.    Theory  that  states  that  electrons  move*  from  an  area  of  negative' 
charge  to  an  area  of\po§itive  charge- 

_4  8.    System  Qf  communication  employing  the  transmission  and  recep- 
tion, through  the  atmosphere,  of  images  of  fixed  ox  moving 
objects,  usually  accompanied  by  sound.  . 

_  9.    Flow,  of  electrons  through  a  conductor-. 

 10.     Smallest  particle  of  a  compound, 

 11.    Communications  system  that  employs  a  code  for  the  transmission 

and  reception  of  signals.  , 

 12.    Special  type  of  cable  that  is  Shielded  against  outside  inter- 
ferences. > 
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13.  System  of  communication  using  electromagnetic  waves  "for  the  .  - 
transmission  and  reception  of  signals  thro^gh'the  atmosphere.* 

14.  Common  name  for  a  positive  electrode.         /  -\  >  . 

15.  Radio  or  television  transmission  intended  For  public  Reception 
without  payment  to' the  station. 

16.  Communications  system  used  for  transmitting  and  receiving  sound 
waves  produced  by  the  human  voice  to  and  from  distant  points 
primarily  over  wire. 

17.  Pertains  to  sound  portion  of  a  TV  signal. 

18.  Material  through  which  electrons  can  flow  easily. 

19.  Process  of  exchanging  ideas  and  i/f ormatrion. 


2CL    A  telegraph  instrument  with  a  signal  activated^device  for  auto- 
matically typing  received  messages  a$d  a  keyboard  for  sending 
messages.  ° 

21.  Term  applied  to  radio  waves  in  the  frequency  range  of  1000  MHz 
and  above. 

«  •  * 

22.  Two  pieces  of  conducting  material  separated  by  a  piece  of  insu- 
*  '     lating  'material, 

<  ■*  *  < 

23.  This  is  modulation  where, the  frequency  of  the  carrier  wave  is 
modulated.    '  .  v  * 

24.  Band  of  frequencies  6  MHz  wide.  * 

^* 

25.  The  process  by  which  the  intelligence  is  impressed  onto  the 
carrier  wave*.       •*  , 

26.  #,Two  or  more  cells.  ■ 
> 

27.  Hand  operated  switch  used  vto  open  and  close  a  circuit. 


28.    Fundamental  unit  of .negative  charge. 


29.  *  Opposition  to  current  flow.  ^ 

30.  Unit  of  measurement  of  electrical  power. 


i 
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True  or  False: 


31.    The. FCC  is  the  Vlorida  Citrus  Cofim^ssion. 


32.    The  first  FM  station  in  this  country  was  WSM-FM. 


33.*  Thomas  Edison invented  the  radio. 


34.  100  to  200  ma.  of  current  produces  a  fatal  heart  condition 
known  as  ventricular  fibrillation.  . 

35.  The  symbol  for  current  is  C. 


36.  A  solar  cell  is  an  example  of  the  photoelectric  effect. 

37.  Any  current,  carrying  conductor  has  an  electromagnetic  field 
around  it. 

38.  Ohio's  law  states  that  one  watt  of  electrical  pSfcr  is  equal  to 


one  volt  moving  one  coulomb  of  charge  in  one  se<rond. 
39.    Some  resistors  are  color  coded  to  determine  their  value. 


40.    The  transistor  is  a  solid  state  device. 


41.    The  formula  for  Wattfcs  law^is:  " -P  =  I  x  E. 


42.    Capacitance  opposes  a  change  in  voltage. 


_43.    Most  static  noise  in  radio  is  caused  by  a  faulty  tuning 
section. 

44.     In  a  radio,  demodulation  takes  place  in  the  transmitter. 


45.    Public  radio  is  funded  by  paid'  commercial  advertising.  * 

_46.    Ohe  disadvantage  of  FM  radio  is  the  amoutit  of  noise  that  inter- 
'fers  with  the  signal.  ^ 

*» 

47.    The  telegram  is  the  primary  service  of  Western  Union. 


48.  The  Bell  System  is  the  largest  privately  owned*  telecommunica— 
i        jiions  system  in  the  world. 

'  4*  -  - 

49.  There  are  75  channels  in  the  UHF, television  band. 


50.    All  phone  calls  go  through  a  central  office! 


ANSWERS  TO  TEST 

26.  CC  "*""\ 

27.  GG 

28fe  Q 

29.  C 

^    30.  N 

31.  <  False 

32.  True 

33.  False 
'    34.  True 

35.  False 

36.  True 

.  a  * 

37.  True  f 

1  «T'  13.    La  38.  False 

39.  True 

40.  True 

41.  False 
42%  True 
43.  T^lse 

s. 

'    44.  False 

45.  False 

46.  False 

> 

47.  False 
*48.  True 

49.  '  False  • 

50.  True 


1. 

w 

*  2. 

H 

3. 

p 

.4. 

HH 

-5, 

Y 

7. 

C 
o 

8 

y 

A 

• 

T 

«j 

10 

1  V  . 

11. 

T 

13 

»» 

T  a 

14 

-D 
u 

x 

-BB 

17. 

p 

■K 

18. 

P 

I\ 

19. 

M 

20. 

EE 

21. 

• 

AA 

22. 

U 

23. 

Z 

24* 

Q 

25. 

V 

EE,  8. '6 


MASTER  REFERENCE  LIST 


1."   Brinton,  Henry,  The  Telephone,  John  Day  Company,  New  York,  NY,  1962. 
(J654.1  B85)  s  . 

2..    Harrison,  George  R. ,  Lasers,  Franklin  Watts,  Inc.,  New  York,  NY, 


1971.    (J621.366  H319) 


.3.    Corbett,  Scott,  What  Makes  TV  Work? ,  Little,  Brown  SyjCompany,  New 
York,  NY,  1965.     (j62 1.388  C78)  ,  "A 

If.     Bendicfe,  Jeanne  and  Robert,  Television  Works  Like  This,  McGraw-Hill, 
.New  York,  NY,  1965.'   (J654.3  B45a3)  :       :  • 

5.  Darwin,  Len,  What  Makes  a  Telephone  Work?,  Little',  B*own~&  Company.^ 
Boston,  MA,  1970A-  ( j621 . 386*  D228)  .  / 

6.  Keen,  Martin  L. ,  How  and  Why  Wonder  Book  of  Electronics,  Grosset  & 
Dunlap,  New  York,  1969.    (  J62U38  K26) 

7.  Kerman,  Stephen  D,  Co\or  Television  and  How  It  Works, • New  York,  NY, 
Sterling  Publishing  Co\  Inc. ,1962.     (J621.388)  ' 

8.  "  Cook,  Joseph  J.,  The  Electronic* Brain,  How  It  Work's,  New  York,  NY: 

G.P.  Putnam's  Sons,  1969.\  (J621.38), 

9.  Collier,  James  Lincoln.  CB,  New  York,  NY,  Frankjfin  Watts,  1977. 
.   (J621.384)  —  ;  4  s  ^ 

10.  Ress,  Etta  Schneider,  Signals  to  Satellites,  :M|hkato,  Minnesota,- 
Creative  Educational  Society  Inc.,.  1965.     (j3$>*  " 

'It    -  ' 

11.  Wels,  Byron  G. ,  Here,  is  Your  Hobby:    Amateur  Radio,  New  York,  MY, 
G.P.  Putnam's  Sons,  1968.     (621.384)  "rf 


12.    Meyer,  Jerome 
NY,  Lothrop 


me  S.  ,  Picture  Book  of  Radio  and  j&Levisio'n,  New  York, 
,  Lee  &  Shepard  Ca. ,  Inc.,  1951.  ^Xj654.6)  f< 

13.  Buchheimer,  Naomi,  Let's  Go  to  a  TelevisW  Station,  New- York,  NY, 
G.P.  Putnam's  Sons,  1958.     (J654.3)  t  ?  -  '  *  /  ' 

~\ 

14.  Stoddard,  Edward,  The  First  Book  of  Television,  New  York,  NY,  Frank- 
lin Watts,  Inc.,  1955.    (j654)  >/ 

il     '    *  •    '     _  '  / 

15.  Buchheimer,  Naomi,  Let's  Go  to  the  Telephone  Company,  New  York,  NY, 
G.P.  Putnam's' Soqs,  1958.     (J654.1)  5. 

16.  Hogben,,  Lancelot ,  The  Wonderful  World-  W ^Communication,  Garden  City, 
New*  York,  Doubleday  and  Company  Inc.,  1969. 
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master  equipment/ Supplies 
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Equipment: 

!•     1  mlcroainmeter  , 

2,  1  milliammeter  *    ,  ,  » 

o    w3.  1  pair  pliers         ^  x 

4.  .1  heat  source  (cigarette  lighter  will  suffice)  ' 

5.  t  solar  cell  (Calectro  0J4-8O4  or  equivalent— un3er  $10.00,  1979) 

6.  2  t>ar  magnets  .  *  •    *  *  + 

7.  1  kilowatt-hour  meter  (if  available)   -  ^ 

<* 

8.  24  VOM  metrrs  *  '  '*  '  '  *  - 

9.  24  DC  power  sources  or  6  volt  dry  cell  batteries 

10.  48  test  leads  with  c^^sjan  each  end  •   ,  ^ 

11.  24  SPST  switches  .  - 

12.  1  buzz.er  (doorbell  type) 
13v  1  transformer  (for  buzzer) 

14.  1  telegraph  code  key 

15.  1' telephone  (dial  type) 

16.  1  telephone  (touch-tone  type) 

17.  1  TV  set 

18.  1  video  game  * 

19.  1  video  tape  recorder  '  i 

20.  1  portable  TV  camera 

SUPPLIES  • 

1.    2  apples  /  -  *'  ,  * 

\  ^  .  *  * 

2^  2  pennies 

**  *  «.  ■  11 ' 

3.  2  nickels 

4.  1  razor  blade  or  equivalent  sharp: object 


J 
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5V.  2  12"  pieces  (#1*4  ox  larger)  of/2  differqpt  types  of  wire  (ex: 
\  <  copper  and  aluminum)  \  ^ 

4 

6.  1  small  bottle  of  iron  filings  ( 

7.  100 'feet  bell  wire  "  .  '  %   ■  «r 

8.  ?1  piece  of  3/8"  steel  rod  or  bolt,  4V  long 

*  *j 

9.  1  roll  of. plastic  electrical  tape 

10.  24.  1/4  watt  200  sohm  resistors 

11.  .  24  1/4  w^tt  20  ohm  resistors  , 

•  /.  ■  ' 

12.  48  resistors  of  any  size  and  value 

13.  ~  Several  resistors  of  various  types  and  sizes 

)  . 
*    14.    Several  capacitors  of  various \types  and  sizes 

15.  -  Several .inductors  of  various  types  and  sizes 

•  *  v 

16.  Several  transistors  of  various  types  and  sizes  '  * 

17.  Several  integrated  circuits  of  various  types  and  sizes 
i8*.  vl  Radio  Shack  AM  transmitter  kit  //2-8-209) 

19.  1  Radio  Shack  Solar-Powered  AM  radio  kit  #28-214 

20!  24' Radio  Shack  crystal  AM  radio  kits  #28-207 

21.  1  piece  of  wood  6"  x  12"  x  1" 

22.  12M  of  a  single  pair  df  telephone  wires 
*23.  ,12"  of  a  multipair  cable         '  . 


-24*-_J!2^jof  a  coaxial  cable 

25.  12M  of  coaxial  line 

26.  •  1  ta^e  for  video  tape,  recorder 
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communications 

job  structure   radio  and,  television 

^     JOB  TITLE:    Television  Director'       •  /D.O.T.  No.:   ,159  067  014^ 

Major  Job  Function:  '  '  } 

Interprets  script,  conducts  rehearsals,  and  directs  and  integrates. 
•    all  audio  and  visual  elements  of  television  program. 

Job  Dutiesj  _  , 

!/".".*  - 

1.  Rehearses. cast  and  establishes  pace  of  program' to  stay  within 

time  requirements.  ■  k 

2.  Informs  technicians  of  scenery,  lights,  psops,  and  other  equip- 
•  '           _  ment  .desired. 

>.  '' 

*    3.  > Approves  scenery,  costumes,  choreography,  and  music. 

'  '     -    '    4.\Issues  instructions  to  technicians  from  control  room  during  ^ 
telecast  to  keep  them  informed  of  effects  desired  such  as  dis- 
solves, \ong  shots,  medium  shots,  superimpositions,  fade-iris  or 
faderouts. 

9     J         ^  • 

JOB  TITLE:    Announcer  -  D.O.T^No.:     159,  147  OJLQK  " 

"  1  b 

*  Major  Job  Function:        ,     v        *  ^ 


Announces  radio  and  television  programs  to  audience. 

✓  '  ^_ 

Job  Duties:  "  „  ^ 

1.    Memorizes  script,  reads,  or^ad-libs  to  identify  sta.tiona,  intro^ 
dupe  and  close  shows,  and  annoirnce  station  breaks,  commercials 
or  public  service  information.  ^  .  -  -  7  - 

1.    Cues  worker  to  transmit'  program/f rom^network  central'  station^  ^ 
*  other  pick-up  points  according  to  schedule.  - 

3«,    Reads  news  flashes  to  keep  audience  informed  of  important  hap-^'*  * 
^peniiigs.  ,  -  ' 

y  JS  EE  1^ 
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JOB  TITLE:  -  Disk  Jockey  D.O.T.  No.:     159  '147  014 

Major  Job  Function:   ^  •  ^ 

Announces  xadio  program  of •  musical  selections* 

& 

Job  Duties: 

<  « 

1.  jSelects  phonograph  or  "tape  recording  to  be  played  based  on  pro- 
gram specialty  and  knowledge  of  audiende  taste'. 

2.  ^Comments  on  music  and  other  matters  of  interest  to  Audience, 

"such  as  weather;  time,  or  traffic?  conditions* 


JOB  TITLE:    Radio  Director  (  *         D.O.T.  No.:     159  167  014 

I  -  -  . 

Major  Job  Function:        ,  , 

Directs  rehearsals  and  broadcasts  of  sevetal  radio  programs. 

Job  Duties:  -  * 

1.  Selects  cast,  musicians,  and  other  performers. 

2.  Integrates  various  parts  of  program  to  produce  entertainment 
balance.  ' 

i 

-3.    Rehearses*cast  to  elicit  best  possible  performance. 

4.  ^.Establishes  pace  of  program  to  stay  within  time  requirements. 

5.  '  (Stes  announcers  and  technician*  to  inserr  spot  announcements  or 

commercials.        ~  - 


JOB,  TITLE:    Station  Manager  ,  D.O.T.  No.:     184  117"b62 

Ma^or  Job  Function: 

Directs  and^oordinates  activities  of  radio  or  television  station. 


4 
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Job  Duties: 


1.    Supervises  directly," or  through  subordinates,  personnel  engaged 
in  departments,  such  as  sales,  program,'  engineering,  and  .per- 


sonnel . 


2.    Observes  activities  to  insure  compliance  with  federal  regula- 
tions. 7  ^ 


.    Devfeiop\s  plans  to  promote  sales  of  programs  and  the  periods  to 
rtisers  and  their  agencies.  '  '     ,  • 


3 

.advertisers  and  their  agencies.  . 

'  '  ft  •  t 

4V   Negotiates  wittT  motion  picture  companies  for^pu^chase  of ^inde- 
pendent film  programs.  * 

5.  ^confers  with  ownets  to  discuss  station  po.licy  and*  administrative  " 
procedures,  s  ^ 


J£B  TITLE-   Program  Director  .  '  "  D.O.T.  No.:   ,184  167  030* 

*  i 

Major  Job  Function:  »  f  - 

Plans  programming  for  radio  or  television  station  pr  network. 

Job  Duties:  ^  v  * 

1.  Determines  type^length,  and  time  of  each  program,  'including  : 
commercial  arniourtcements  and  newscasts  as  well  as  entertain-       ,  * 

\  *  Jiient.  *    %  '    .  > 

2.  Purchases  program  from  independent  producers. 

~~  '  *  r 

3.  Confers  with  motion  picture  director  and  producer  ,to,  solve. pro-  * 
duction  or  casting  problems.        *  i  • 


-JOB  TITLE;     Transmitter  Operator       -  D.O.T.  No.:     193  262  038 

Major- Job  Function: 

Operates,  and  maintains  'radio ^transmitter  to  broadcast  radio  and  ' 
television  programs.  •• 
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>  • 

Job  Duties: 

/. 

1.  Maves  switches  to  cut  in  power  to  units  and  stages  of  trans- 
mitter. 

2.  Monitors  lights  on  console  panel  to  ascertain  that  components; 
-are  operative  and  that  ttat^mitter  is  "ready  to  emit  signal.  x 

3.  Turns  controls  to  set  transmitter  of#FM,  AM,  or  TV  frequency 
assigned. by  Fedefall  Cofomuniclations  Commission. 

4.  Monitors  signal  emission  and  spurious  radiations  outside1  of 
licensed  transmission*  frequencies  assigned  other  stations.- 

5.  Notifies  broadcast  studio  when  ready  to  transmit; 

6.  Observes  indicators  and  adjusts  controls  to  maintain  constant 
sound  modulation  -and  insure  titat  transmitted  signal  is  sharp  and 

d         clear  ,  u 

7.  Maintains  log  of  programs  transmitted  as  required  by  the* Federal 
•  .  Communications  Commission. 

8.  Tests  components  of/  u&lf unctioning  transmitter  to  diagnose • trou- 
ble, using  test  equipment,  such  as  oscilloscope,  voltmeters,  and 
ammeters • 

9.  Disassembles  ^nd  repairs  equipment,  using  Hand  tools. 


JOB  TITLE:    Audio' Operator  *  D.O.T.  No.:     194  262  010 


Major  Job  Function: 

Controls  audio  equipment  to  regqlate  volume  level  and  quality  of 
,  sound  during  television  broadcasts,  according  to  seript  and  instruc- 
tions of  technical  director.       .  * 


Job  Duties:      •  j 

U-  Directs  worker  in' placing  microphones  irv  locations  that  insure 
,     quality  of  sotind,  ^reproduction. 

2. '    Cuts  microphones  in,  and  blends  output  of  individual  microphones 

by  adjustiong  volume,  fader,  and  mixer  controls^  t 

3.  Monitors  audio  signals  by  earphone,  loudspeaker,  and  tiy  observ-  1 
,£ng  dials  on  controls  panel  to  verify  quality  of  sound  reproduc- 

5  tion.  •  .  * 
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Audio  Operator  Job  Duties  (continued): 

4.  Sets  keys,  switches,  and  dials  to  synchronize  sound  with  picture 
^  presentation. 

j& 

5.  Obtains  tapes,  records,  and  themes 'from  library  according  to 
program  schedule. 

6.  Operates  turntables  and  tape  recording  machines  to  reproduce 
music  and  appropriate  audio  sounds  for  specific  programs. 

■         f         .  -  . 


JOB  TITLE:    Video  Operator  D.O.T.  No.:     194  282  010 

Major  Job  Function:. 

Controls  video'  console  to  regulate  transmission  of  television  scenes 
including  test  patterns  and  filmed  and  live  black-and-white  or  color 
telecast. 


Job*  Duties; 

1.  Views  action  on  television  monitor  and  sets  switches*  and  ob- 
serves dials  on  console  to  control  framing,  contrast*  bril- 
liancfe,  color  balance,,  and  fidelity  of  image  being  transmitted. 

2.  Moves  switches  to  change  scenes  being  televised  in  separate 

.  studios  fading  one  scene  into  the  next  as  specified  by  script. 

3.  Monitors  on-the-air  programs  to  insure  technical  quality  bf 
broadcast. 

4.  Previews  program  to  be  used.netft  to  determine  that  signal  is 
functioning  and  that  program  will  be  ready  at  required  time. 

5.  Maintains  log  on  studio  to  transmitter  microwave  link. 


0OB  TITLE:    Recording  Engineer  D.0;T.  No.:     194  362  010 


Major  Job  Function:  *  j 

Operates  disk  or  tape  recording  machine  to  record  music,  dialog,  or 
sound  effects  of  phonograph  recording  sessions,  radio  broadcasts", 
televisionxshows,  training  courses,  or  conferences,  kor  to  transfer 
transcribed/material  to  sound-recording  medium. 
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Job  Duties:  ,  '  I  - 

1.    Threads  tape  through  recording  device  or  places  blank  disk  on 
•   turntable.  "  »        '  . 

2.,  Moves  lever  to  regulate  speed  of  turntable. 

3.  Places  cutting  stylus  or  record.  r 

4.  Examines  grooves  during  cutting  by  stylus  to  determine  if 
^grooves  are  level,  using  microscope. 

5.  Turns  knobs  on  cuting  arm  to  shift'  or  adjust  weight  of  stylus 
t  and  cause" grooves  to  be  cut  evenly. 

6.  Starts'  recording  machine "and .moves ■ switches  to  open  microphone 
and  tune  in  live  or  recorded"" programs.  ^ 

7.  Listens  through  earphone  to  detect  imperfections  of  recording 
machines  or  extraneous  noises  emanating  from  recording  studio  or 
production  s^tage. 

8>.    Observes  dials,  mounted  on  machine,  to  insure  that  -  volume  level 
and  intensity  remain  within  specified  limits. 

9.    Removes  filled, reel  or  completed  recordings  from  machine  and 
attaches  identifying  labels.         .  . 


10. 


Keeps  record  of  recordings -in  log  book. 


JOB  TITLE:    Technical  Director  '       '  D.O.T.No.:  '  962  162  010 

0  »  * 

Major  Job  Function: 

*•  « 

Coordinates  activities  of  radio  or  television  studio  and  control- 
room"  personnel  to  insure  the  technical'  quality  of  pictures  and  sound 
for  programs  originating  in  studio  or  from  remote  pickup  points.) 

Job  Duties:  ♦ 

%  f  ,  -  ,  • 

1.  Plans  and  arranges  for  special  effects  requested  by  super- 
visory. *  ,  .  . 

2.  Assigns, work  to  technical  personnel  engaged  in  controlling' and 
maintaining  .lighter,  audio  and  video  conttol  equipment,  micro- 
phones, and  cameras.        .  *^  *  -  » 
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Technical  Director  Job  Duties  (continued):  • 

3.,  Observes  picture'  through  monitor  and  gives  instruction  to  video 
operator  concerning  shading  or  camera  operator  concerning  compo 
sition  desired.  ,      — — * 

4.    Controls  switchfer-mixer  unit  to  switch  cameras,  fade' from  one 
.    picture-  to  another  or. superimpose  one  image  upon  another  as 
indicated  by  script  or  .as  cued  by  program  director. 


JOB  TITLE:    Film  Editor-  ,  D.0.T.  No.:     962  264  010 

t- 

v Major  Job  Function: 

_  >  «»- 

Edits  motion  picture  film,   television  video  tape,  and  sound.  " 

%  -  : 

Job  Duties: 

'1.     Evaluates  and  selects  Scenes  in  iferms  of  dramatic  and  entertain- 
ment value  and  story  continuity. 

2.     Trims  film  segments  to  specified  lengths  and  reassembles  seg- 
ments in  sequence  that presents  story  with  maximum  effect. 


3. 
4. 


Reviews  assembled  film'on  screen  and  makes  corrections. \  ' 

Confers  with  supervisory  personnel  and  others  concerning  Vilming 
of  scenes.  ,  (  \  ' 


JOB  TITLE:    Light  Technician  "     D.0.T.  No.:     962  362  0l4\ 

Major- Job  Function: 

Sets^up  and  controls, light ijig  equipment  for  television  broadcast  or 
.  motion  picture  production.  "  ,  , 

'     ^  *-  7,_     ,  '-X  

Job  Duties;  *  *  .   .    i  ,<j>  "  .     >  -# 

1.     Confers  with  directors  and  studies  script  to  determine  lighting 
effects  required.  *  e 

* 

21     ^ets'up  spot,  floor,  incandescent,  and  mercury  vapor  lights  . 
reflectors,  and  other  equipment..  ' 


JS  EE  8      '    *  \  " 

V 

Light  Technician  Job  Duties  (continued): 

3.    Switches  lights  on  during  broadcast,  following  script  or  in- 
structions from  directors ♦ 


4.    Makes  minor  repairs,  such  as  replacing  broken  cables  on  eiquip 
me'nt. 
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DESCRIPTION  OF  UNIT 


This  unit  contains  a  brief  history  of  Drafting  with  an  introduction  to 
Architectural  Drafting  and  a  presentation  on  the  16th  inch  ruler  or 

'      4  '  '  * 


scale. 


UNIT  OBJECTIVE 


After  completion  of  this  unit,  the  Student  will  be  able  to  identify  r> 
1  general  and  Architectural  Drafting  terms,  and  participate  in  a  discussion 
of  the  history  of  Drafting  and  its^function  in  Architecture.    The  student 
will  exhibit  a  working  knowledge  of  the  16th  inch  ruler  (or  scale).  ' 

PERFORMANCE  OBJECTIVES 

A'fter  completion  of  this  unit,  the  student  will  be  able  to: 

a  ^  «> 

1.  Answer  questions  with  4 80%  accuracy  over  the  history  of  Drafting 
*  with  emphasis  on  Architectural  Drafting  and  how  Drafting 

functions  as  a  technical  communications  media. 

2.  Possess  a  working*  knowledge  of  the  16th  inch  standard  ruler  * 

3^    Exhibit  knowledge  of  /generat^clraf ting  and  Architectural  Drafting 
terminology  and  techniques. ,  ~ 


v 
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4 

^  I.      Brief  History  of  Architectural  Drafting 

Even  in  andient  times,  men  drew  pictures  to  show  others  what  they 
had  in  mind.    Only  drawings  give  the-  directions  that  are  easy  for 
builders  .to  folloto.  -  6 

Some  of  the  earliest  builders  made  crude  sketches  oh  clay  tablets 
that  still  exist.     It  is  probable  that  t:heyv  also  made  detailed  plans  of 
their  buildings  on  parchment  or  papyrusy  but  we  have  not  found  any 
fragments  of  such  drawings.    The  people  ,of  Mesopotamia  used  drafting 
'.materia^  as  early  as  2200  B.C.    A  statue  of  one  of  their  kings,  Gudea 
shows  hfm  with  a  drawing  of  a  building  on  his  lap. 

Ancient  Egyptian  stone  masons  made  plans  for^the  pyramids  and  other 
buildings  on  papyrus,  slabs  of  limestone  and  sometimes  wood.    They  may 
have  used  large  wooden  T-squares,  8  or  10  ft.  long,  to  draw  the  lines  on 
the  ground  for  the  first  layer  of  big  stone  blocks.    Sailors  of  ancient 
Greece  and  Rome  made  rough  maps  of  the  world— they-  knew.    Perhaps  they 
drew  pictures  and  plans  for  their  buildings,  aqueducts  and  forts. 

For  centuries  men  struggled  with  the  problem  of  drawing  solid 
objects  on  flat  surfaces.    It  was  difficult  to  show  accurately  the 
dimensions  of  length,  width,  and v height  on  drawings  of  two  dimensions. 
Progress  was  slow  until  Leonardo  da  Vinci,  an  Italian  genius  of  the 
fifteenth  century  (T452-1519),  made  a  study  of  drawing  and  painting.  His 
sketches  were  easy  to  understand  and  for  sevfcraft  years  he  taught  others 
his  methods.    After  his  death,  other  Eutopeans- continued  da  Vinci fs 
studies,  but  h'is  teachings  were  ,not  published  until  1651.    Among  these 
scholars  were  mathematicians  who  explored  different  ways  to  show  exact 
measurements  on  their  drawings.    -Gradually  they  found  how  to  draw  more 
accurate  pictures  of  the  things. they  wanted  to  make.    Gaspard  Monge 
(1746-1818)* a  Frenchman  of  Napoleon's  time,  discovered  the  principles 
from* which  the  system  we  use  today  has  been  developed.     fc>r  some  time  his 
methods  were  considered  a  military  secret. 

/ 

Americans  can  take  pride  in  the  wide  use  they,  makfe  of  this  pictorial 
language  ^irid  in  the  -advances  they  contribute  to  the  art.  George- 
Washington  and  his  officers  used  drawing.*  instruments.     In  drafting 
history  we  can  see  the* plans  that  Thomas  Jefferson  made  for  Monticello, 
his  beautiful  home  in  Virginia.    At  the  United  State's  Military  Academy, 
where  every  cadet  learns  to  express  his  ideas  of  roads,  bridges, 
machines,  buildings y  military  operations,  and  sq  on  in  a  pictorial  way, 
Tanother^reiictr^chblarr^Ctaude  Crozet,  taught  "Monge's  projection  methods 
of  cir-awing  for  the  first  time  in  this  country.    American  teachers  and 
Engineers  added  to  Crozet's  work,  and  firrthefr  ^developed  this  pictorial 
language.*  West  point  graduates,  among  whom  were  the  first  trained 
engineers  of  our  country,  have  often  contributed  to  our  technical 
progress.*  They  have  drawn"^  pictures  and  plans,  for  some  of  our  .railroads, 
bridge's,  public  buildings,  light-  houses,  cpifals,  and  atomic  energy 
plants.  '  / 
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We  usually  find  it  difficult,  and  in  most  cases  impossible,  to 
.  describe  in  words  the  appearande  of  the  things  we  want  to  'make  or  build. 
Since  words  fail  to  give  a  complete  or  acurate  description,  we  use 
.pictorial  sketches,  drawings,  diagrams^,  and  photographs".    Today  there  is 
hardly  a  newspaper,  magazine,  catalogue,  or  book  without  them. 

Photographs  are  often  used  today^to  show  what  an  object  looks  like. 
We  also  use  perspective  drawings  to  show  an  object  as  it  appears  tp  our 
eyes.    However,   such  drawings  and  photographs  do  not  show  the  exact  shape 
and  size  of  all  the  details  of  an  object.    A  photograph  or  ji  perspective 
drawing  does  not  show  th£  inside  parts  or  the  exact  way  \n  which  the 
pieces  fit 'together.  ,  We  need  antoher  kind  of  drawing  to  show  this/* 

information.  *  « 

"*  »  • 

Drawings  that  are  known  as  projection  drawings  give  exact  details 
with  accurate  measurements.    They-  provide  the  builder, or  manufacturer    -  * 
with  the  exact  description  that  he  needs  to  build^hat  the  designer  has 
in  mind.    Projection  drawings  are  more  widely  us€c£/tHan  any  other  type  of 
drawing.    To  ra^ke  such  a  drawing,  we  view  and  draw  an  object  from 
different  sides.    We  draw  its  shape  and  the  outline  of  its  parts.    We  use 
different  types  of  lines'  according  to  definite  nkes.    We  make  the  lines 
exact  lengths  (or  proportional  lengths),  and  we  add  measurements  to  show 
their  true  lengths. v   In  this  way,  we  project  each  view  of  the  object  onto 
our  drawing  paper.  > 

We  study  drafting  and  the  rules  of  projection  drawing  so  Ttyat  we 
cannot  only  make  accurate  drawings  of  our  own,  -but  also  understand  the 
drawings  of  others.    May  of  the  trpubles  of  the  world  are  caused  by  the 
fact  that  various  people  do  not  understand  one  another.    The  infinite 
number  of  languages, and  dialeqts  that  contributed  to  this  condition 
resulted  from  a*  l«ck  of  intercommunication.^:-  peoples  widely  separated  in 
various  parts  of  the  world.    Even  today  when  communication  is  so  greatly 
improved,  the  progress  -  toward  a  world  language  is  painfully  slow-so  slow, 
indeed,*  that  we  cannot  fprefeee  the  time  when  it  will  be*  a  fact. 

*  / 

Although  men  have  not  been  able  to, get  together  on  a  world  language  . 
of m words  and  sentences,  there  has  actually  been  a  universal  language  in 
use  s£nce  the  earliest  times:     the  graphic  language.  'The  idea  of 
communicating  thoughts  from  one  person  to  another  by  means  of  pictures 
occurred  to  even  the  earliest  cave  dwellers,  and  we  have, examples  stil/ 
in  existence  to  prove  it.    These  earliest  men  communicated  orally, 
undoubtedly  by  grunts  and  other  elementary  sounds,  and  fthen  they  wished 
.to  record  an  idea,  they  made  pictures  upon  skins,  stonesl  wall?  of  cave 
or  whatever  materials  they  could  find.    As  already  stated  the  earliest 
forms  of  writing  wex;e  •  through  picture  forms,  such  as  the  Egyptian 
hieroglyphics.    Later,  thegse  forms  were  simplif ied,  ^nd    became  the, 
abstract  symbols  used  in  our  writing  today.    Thus,  eyen  the  letter 
character  in  present  word  languages  have  their  basis  in  drawings* 

A  drawiag_£s  a  graphic  representation Aof  a  real  thing,  an  idfea,  or  a' 
proposed  design  for  construction  later.    Drawings  may  take  many  forms, 
but  the  graphic  method  of  representation  is  a  basic  natural  form  of 
communication  of  ideas  that  is  universal  and  timeless  in  character. 
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Man*  has  developed  graphic  representation  along  two  distinct  lin^s,, 
'according  to  his  purpose:     (1)    Artistic  and  (2)    Technical.    It 'is  our 
purpose  to  deal  with  the  technical  area  as  a  communication  medial  .  ,«? 

Perhaps  the  first  text  on  technical  drawing  in  this  country  was 
Geometrical  Drawing,  published  in1  1849  by  William  Minifie ,  a  high -school 
teacher  in  Baltimore.     In  1850  the  Alteneder  family  organized  the  first 
drawing  instrument  manufacturing  company  in  this  couritry  (Theo.  Alteneder 
^&  Sons,  Philadelphia JpL^  In  1876,  the  blueprint  process  was  introduced  in 
this  country  at  th%  Philadelphia  Centennial  Exposition.     Up  to  this  timer 
the«graphic  language  was  more  or  less  an  art,  characterized  by  fine-line 
dryings  'made  to  resemble  copper-plate  engraving,  by  the  use  of  shades- 
lints,  and  by  the  use  of  water  color  "washes."    These  techniques  became 
unnecessary  after  the  introduction  of  blueprinting  of  modern  technical 
drawing.    The  graphic  language  nowv£efcame  a  relatively-  exact  method  of 
representation,  and  tTie  .building  of^a.working  model  as  a  regular 
preliminary  to  construction  became  unnecessary;^  jtj 

Up  to  about  the  _ turn  of  the  nineteenth  century  throughout  the  world, 
drawings  were  generally  made  in .what  is  called  first-angle  projection,  in 
which  the  top  view  was  placed  under *the  front*  view,  etc.    At  this  time  in 
the  United  States,  after  a  considerable'  period  of  argument  pro  and  con, 
practice  gradually  settled  on  the  pregent  third-»angle  projection  in  which 
Che  views  were  situated  in  what  we  regard  as  their  more  logical  or 
natural  positions.    Today,  third-angle  projection  is  standard  An  the  t 
United  States,  but  first-  angle  projections  is  still  used  throughout  much 
'of  the  world. 

During  the  early"' part  of  the  twentieth  century,  may  books  on  the 
subject  were  published  in  which  te  graphic  language  was  analyzed  and 
explained  in* connection  with  its  rapidly  changing  architectural  design—* 
atf$  applications.  *  >*  v 

Architectural  drawings  are  concerned  with  the  representation  dnd 
specif  ication  of  bifcLldings  and  structures  of  ^various  kirids.    Although  the, 
general  principles  ire  tHe  same  as  for  other  technical  drawings,  there 
^rfiCc^rtain  methtfdsl  of  representation,  conventional  symbols',  and 
practifc^s  that  are/necessary  because  of  the  relatively  small  "scale. used 
for  archfteetttf?ax  plans.  . 


In  addition  to  working  drawings,  pictorial  drawings  are  used  to  show 
how  the  completed  structure  will  look.    Such  pictures  together  yith  - 
preliminary  or  sketdh  plans  present  both  exterior  and  interior  features 
and  arrangements  and  provide  a  basis  for  starting  the  working  drawings. 

However,  before  starting  the  woAing  drawings,  several  preliminary 
drawings  may  need  to  be  made  for  consideration  of  the  general  design, 
exterior  appearance,  and  plan  layout.    These  are  gone  over  until  they  are 
satisfactory  and  meet  with  client1 8  approval.    Drawings  such  as  seen  in 
the  transparencies  (Numbers  1.24  thru  1.33  inc.)*can  then  be  made  to 
clarify  the  whole  design.  * 

<>  1 
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,   Working  drawings  are  based  upon  orthographic  projection  (discussed 
later^ in ^ section  dn  Mechanical  Engineering  and  then  in  more  detail  in 
section  on  Industrial  Engineering)  wittidiraensions  and'  notes  added. 

Such  drawings  must  conform  in  style  with  good  practice  as  followed 
in  the  office  where  they  are  made.    There  must  be  contrast,  jfhich  is 
-obtained  by  giving  proper  valued  to  the  various  lines  that  c&mposG  the  \* 
v  views*    Figures  that  are  easy  to  read,  uniform  lettering,  arid  the  use  of 
standard  terras  are>  essential.    When  completed,  a  working  drawing  must  be 
thoroughly  .checked  fbr  errors  an\i  improvements  before  being  submitted  for 
approval. 


II.    Objectives  in  Drafting: 


1.  Accuracy:    No  drawing  is  of  maximum  usefulness  if  it  is  not 
accurate..    The  student  must  learn  from  tfie  beginning  that  he 
cannot  be  successful  in  hfs  college  career  or  later  in  his 
professional  employment  if  he  does  not  acquire  the  habit  of 
accuracy  in  his  work. 

r  \  •  '  •  ' 

2.  Speed:  "Time  is  Money"  in  industry,  and' there  is  no  demand  for 
the  slow  draftsman  or  engineer.  However,  speed  is  not  attained 
by  hurrying;  it  is  an  unsought  by-product  of  intelligent  and 

-  continuous  work'.     It  (*omes  with  study  and  practice,  and  the  fast 
worker  is  usually  mentally  alert.  -  *  * 

■3.  ♦Legibility:     Th£  draftsman  or  engineer  should  remember  that  his 
drawing  is  a  mean's  of  communication  to  others,,  and  that  it  must 
be  clear, and  legible  in  order" to  serve  its  purpose  well.  Care 
should  be  given  to  details,  especially  to  lettering. 

4.    Neatness:     If  a  drawing  is'  to  be3accurate  and  legible,  it  must 
ralso  be  clean;  therefore,  tt^  student  should  constantly  strive 
to  acquire* the  habit  of  neatness.    Untidy  drawings  are  the 
result  of  sloppy  and  careless  methods,  and  will  not^e  accepted 


by  the  instructor. 


III.    We  \Jfll  /tow  consider  the  first  objective  in  Drafting,  Accuracy,  and 
discuss*  the.  use  of  ehe  16th  iifch  standard  ruler.    A  presentation  ph  *  / 
measurement,  its  application  and  suggested  evaluation  procedures  is 
presented  in  the  form  of  an  outAne  below.        '  <: 

IV S  Presentation  on  16th  Inch.  Scale  or  Standard  Ruler.' 

-  --  I*-- 

A.  Measurement 

•j         •       %1.    Types  of  Scale  of^  Measurement 

a.   'Basic  or  Architects  Scale  * 
*  b.    Engineers  Scale  f  ^ 

c.  Decimal  Scale  '  - 

d.  Metric  Scale 

*  » 

2.     Uses  of  Scales  of  Measurement 

a.  Enlargement  o 

b.  Reduction 

*  • 

<  Q  f  i  •  -  , 

"»  .  r        t  »  * 
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3.,  Reading  the  Basic  16th  Inch  Scale 
a.    Mock-up  of  6"  "scale-visual  Aid 
(1)    Class  participation 

4.    Architects  Scale 

The  16th  inch  scale  * 

(1)    Transparencies  no.  1.34,  1.35,  1.36 


B.    Answer  questions  on  lesson  ^ 

V.        Application:  *  * 

*  A.    Have  students  mark  distance  on  handxrut  using'  their  ruler  for 

evaluation  bef ore_testing  at  next  class  meeting.    Graded  «by 

student  helper  or  teacher  aid.;  *  »  ' 

♦ 

-VI..  Testing: 

A.  Will"^take  form  of  dimensions  to  be  measured  and  marked  off  on 
test,  to  occur  at  next  class  meeting.  * 

V 

B.  Project:-  measure  room^  at  -home  or  school.    (To  be  completed  as 
first  a  preliminary  and  then  a  completed  Architectural  sketch.) 

VII.    Terms  and  Definitions: 

Architecture-Ttfe  art  or  science  of  building  'buildings. 

Architect — A  person  who  designs  buildings.  •  The  architect  decides 
*  Wh&t  the  building  will  look  like  inside  and  outside.  '  The  architect 
decides  how  all  the  parts  of  the  biiilding  will  be  arranged  9 
'  according  to  what  kini^*f  building  it  is* and  wh&t  it  is  going  to  be 

<  used  for. 

Architectural  drafter— A  person  whose  job  is  to* draw  pictures  and 
plans  of  the  architect's  design  ideas. 

Architectural  draftihg — Makes  uses  of  instruments  with  pencils  and 
sometimes  ink  to! draw^  the  plans  for  the  building  contractor  to  go 
by  in  constructing  the  building. 

A* 

^.Preliminary  sketch — The  architect.1  s  first  design  ideas  for  a  house 
which  he* draws  freehand,  without  using  instruments.    ThiAanit  wiil 

be.,  concerned  primarily  with  house  design  ahd  will  be  donqfrreehand 

like  an  architect's  preliminary  sketch.  * 


r 


Proportion — How  one  side  Ipoks  compared  to  the  other 
smaller. 


Lde,  larger  or 


'Sketching — Drawing  freehand,  without,  drafting  instruments. 


ERLC 
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Square  footage — The  total  area  of  a  room  or  house  obtained  by 
multiplying  ^he  length  times  the  width. 

VIII.    Form  follows  function  is  the  basic  rule  of ^design. 
'/ 

This  means  that  any  mart^made- object  is  formed,  shaped,  designed 
according  to  J.ts  use.    Example:    a  pitcher  is  a  .container  with  a 
handle  and  a  spout.    The  container  is  shaped  to  hold  water,  the 
handle  is  shaped  so  that  a  hand  can  grasp  it,  and  the  spout  is 
shaped  to  help  the  water  pour,  where  you  want  it  to  go. 


IX.,    The  basic  rule  of  design  applied  to  house  design 


/ 


In  order  to  apply  the  basic  rule  of  design  to  house  design,  you  need 
to  know  the  rooms  needed  in  the  house  and  briefly  where'  they  should 
be  located*  . 


1.. 

Bedrooms — on  the  quYet  side  of  the  house. 

2. 

Bathrooms — between  or  near  bedrdoms. 

3. 

Kitchen — Easy  access  to  driveway  and  near 

dining  area. 

4. 

Dining  area — Next  to  kitchen. 

5. 

Living  area — Connects  with  dining  area  and 

bedroom.. 

*6.    Hallways — Limit  to  only  what  is  necessary 
rooms .  _ 

to  connect  other 

X.    •  Steps  used  in  designing  a  small  .house 

A.  ^ighre  square  foofcage 

1.  Determine  square  footage  of  whole  house. 

2.  Name  and  number  of  rooms  with  minimum  and  maximum  ^sqiiare 
footage  for  each.  '  * 

B.  Preliminary  sketch:    arrange  and*  fit  the  rooms  needed  into  an 
area  the  size  of  the  total  area  of  the  house.    This  is  where  you 
will  use  proportional  sketching. 


y  , 
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XI.    Square  footage  is  the  total  area  of  a  room  or  house  obtained  by , 
multiplying  the  length  titnes  the  width.  Examples: 


V 


10' 


16 


IOO  5Q.TT. 


16 


80  SQL  FT. 


to' 


6>0  SQ.  FT 


to 


I 
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XII,  Proportional  sketching  is  dpne^  by  estimating  the  length  of  the  sides  of 
a  room  by  comparison,    examples,  v 

If $ide  A  is  10  feet  long  and  you  want 'side  B  to  be  5  feet  long,  you' 
make  side  B  approximately  1/2  the- length  of  side  &7 


SIDE  A  *  JO' 
 1  : 


'SIDE.  B  =  ^*f  A 


If  side  A  is  8  feet  long  and 'you  want  .side  B  to  be  12  feet  long,  you  ' 
estimate  the  middle  of  side  A,"  make  side  B  the  length  of  side  A  plus  1/2 
the  length  of  side  A,  ^ 

.  SIPE  A  =  8' 


1  H  T 

N 

*• 

>  • 

;  \  .  . 

< 

■231 
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XIII.    Placement  of  windows  and^doors  on  pi/eliminary  sketch. 

9  , 

Allow  .approximately  3  feet  for  each^door  and  normal  window;    small  for 
a  bathroom  window  and  larger  for  a  picture  window,  or  two  windows  'side 
by  side.  'Doors  and  windows  may  be  placed  wherever  needed  and  w.here 
there  is  enough  space.    To  place  windows,  locate  the  center  of  where 
you  want  to  place  a  window  by  the  proportional  sketching  method  and 
sketch  the  window  to  the  left  and  right  of -this  center  location., 


1  * 

< 

; — 1  h 

BEDROOM 

T  1 

LIVING '  ROOM 

r1     '  ■ 
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XIV.      to  draw  a  preliminary  sketch* floor  plan,  start  by  drawing  square 
or  rectangle  representing  the  total  square  footage  of  the. house. 
Decide  on  the  number  of  rooms,  the  approximate  size  of  these  rooms 
an^  fit  them, into  your  square,  keeping  in  mind  the  basic  rule  of 
f  design  and  how  it  is  applied  to  house  design. 
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"  TEACHER  ACTIVITIES  .  1 

I.  Make  transparencies*    (If  not  provided) 

II.  Provide* students  with  objective  sheet. 

•  *  * 

III.  n Provide  students  with  information',  assignment  sheets. 

IV.  Discuss  unit  and  specific  objectives. 

V.  Discuss  information  and  assignment  sheets. 
<     '  *  • 

VI.  *    Show  students  examples  of  some  basic  floor  plans. 

VII.  Teach  the* student  by  lecture,  demonstration, *and  individual 
assistance  how  to  do  the  assignments. 

VIII.  Give  tests. 


V 


STUDENT  ACTIVITIES 


I.       Read  objective  sheet. 

t 

II*  Study  information  sheet* 
III.    Take*  tests. 


IV.      Complete  assignment^  sheets.*' 
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II.  -  Resources  n 
,  A.    Suggested  Procedure 

B.  Information  Sheet 

C.  Transparency  masters 

D.  Activity  sheets 
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SUGGESTED  PROCEDURE  ' 

Give  oversew  of  the  entire  unit.    Read  antf^explain  the  Performance 
Objective^. ,  Look  at  and  explain  inf oripatiofOWieets  and  assignment 
sheets.    Explain:  •  \ 

A.  Terms  and  definitions  ♦ 

B.  Show  students  some  examples  of  simple  basic  floor  plans. 

^     Transparencies  numbers  1.24^1.25,  1.26,  1.27,  1.28,  1.29,  1.30 
1.31,  1.32/1.33.'         .      •  , 

Briefly  revieto  and  answer  questions  regarding  1.  Exjj^ain: 

A.  16th  incn  ruler 

Transparences  Numbers  1.34,  1.35,  1.36 

C.  Student  activity  No.  1 

Briefly  review  and  answer  questions  regarding  II.    Explain:       *  / 
^.    Stepson  designing  a  small  house 

B.  Explain  and  demonstrate  on 1  chalkboa.rd  square  footage 
.C.    Student  Activity  Sheet  #2  *  » 

Briefly  review  and  answer  questions  from  III  Explain  and  demon- 
strate on  chalkboard.  *  ' 

»  * 

A.  \ Proportional  sketching  -  %  ^ 

B.  Student  Activity  She^t  #3  > 
Explain 

A.  Placement  of  windows  and  doors  1 

B.  How  to  start  preliminary  floor  plan  sketch 

Have  students  start  trying  to  do  Student  Activity  #4  under  the 
instructor's  supervision  unt.il.  student  has  a  plan  acceptable  to  the 
instructor.  t 

•  < 
.On  a  piece  of  handout  mineograph  paper,  have  student  redraw  the 
plan  accepted  by  the  instructor^*  Do  this  with  best  possible 
proportional  sketching.  ^ 

Add  windows  and  door§  to  the  reSrawn  plan. 

Post  test  is  the  accepted  preliminary  sketch  floor  plan  plAs:  Give 
the  Unit  Test. 


f 

* 
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INFORMATION  SHEET  #1 


I.  m  Brief  History  of  Architectural  Drafting 

Even  in  ancient  times,  men  drew  pictures  to  show  others  what  they  had  iki  v 
mind.    Only  drawings  give  the  directions  that  are  easy  for  builders  to 
follow.  ^  ' 

Some  of  the*  earliest  builders  made  crude  sketches  on  clay  tablets  that; 
still  exist.    It  is  probable' that  they  also  made  detailed  plans  of  the^r 
buildiags  on  parchment  or  papyrus,  t^ut  we  have  not. found  any  fragments  of 
such  drawings.    The  people  of  Mesopotamia*' used*  drafting  materials  as 
early  as  2200  B.C.    A  statue  of  one  of  their  kings,  Gudea  shows  hinr  with 
a  drawing  of  a  building  on  his  lap. 

•s  *  * 

Ancieht  Egyptian  stone  masons  made  plans  » for  the  pyramids  and^ other 
buildings  on  papyrus,  slabs  ,of  limestane  and  sometimes  wood.    They  may 
have  used* large  wooden  T-squares,  8  or  10  ft.    long,  to  draw  the  lines  on 
the  ground  for  the  first  layer  of  big  stone  blocks.    Sailors  of  ancieht  ' 
Greece  and  Rome  made  rough  maps  oT  the  world  they  knew.    Perhaps  they 
drew  pictures  and  plans*f or  their  building?,  aqueducts  and  forts.  t 


For  centuries  men  struggled  with  the  problem  of  drawing  solid  objects  o^ 
flat  surfaces.    It  was  difficult  to  show  accurately  the  dimensions  of  r 
length,  width,  and  height  on  drawings  of  two  dimensions.    Progress  was  " 
slow  until  Leonardo  da  Vinci,  an  Italian  genius  of  the  fifteenth  century 
(1452-1519),  made  a  study  of  drawing  and  painting.    His  sketches  were 
easy  to  understand  and  for  several  years  he  taught  others  his  methods.  '  ° 
Aff|er  his  death,  other  Europeans  continued  da  Vinci fs ^studies,  but  his 
eachings  were  not  published  until  1651."  Among  these  scholars  were  f*a 

thematicians  who  explored  different  ways  to  show  exact  measurements <on 
their  drawings.    Gradually  they  found  how  to  show  the*  inside  parts  or'  the 
exact  way  in  which  the  pieces  fit  toget.her.    We  need  another  kind  of 
drawing  to  show  the  information.  ' 

Drawings  that  are  known  "as  .projection  drawings  givev  exact  details  with  \ 
accurate  measurements.    They  provide  the  builder  or  manufacturer  with  the 
exact  description  that  he  needp  to  build  what  the  designer  has  in,  mind.  - 
'Projection  drawings  are  mnore  widely  used  than  any  other  type  of  drawing. 
To  make' such  a  drawing,  we  view  and 'draw  an  ob4ect  from  different  sides** 
We 'draw  its  shape  and  the  outline  of  its  parts.    We  use  different  types 
of  lines  acceding  to  definite  rules.  .We  make  the  lines  exact  lengths  ' 
(or  proportional  lengths),  and  we  add  measurements  to  show  their  true^ 
s     lengths.    In  this  way  we  pxp^feQt  each  .view  ojf  the  object  onto  our  drawing 
paper. 

We  study  drafting  and  the  rules  of  projection  drawing  so  that  we  cannot 
only  make  accurate  drawings  of  our  own,  but  also  understand"  the  drawings 
^of  others.    Many  of  Jthe  troubles  of  the  world  are  caused  by  the  fact  that 
various  people  do  not  uhders4tand  one  another.    The  infinite,  timber*  of 
languages  and  dialects  that  contributed  to  this  condition  resulted,  from  aJ 
lack  of  intercommunication  of  peoples  widely  separated  in  various  parts 

*     /  >  -  N 
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of  the  world.    Even  today  when  communication  is  so , greatly .improved,  the* 
progress  toward  a  world  language  is*  painfully  slow-so  slow,  indeed,  that 
we  cannot  foresee  the  time  when  it  will  be  a  fact. 

.  Although  men  have  not  been  able  to  get  together  on  a  world  language  of 
words  and  sentences,  there  has  actually  been  a  universal  language  in  use 

-  since  the  earliest  times:     the  graphic  language.    TJie  idea  of  # 
communicating  thoughts  from  one  person  to  another  by  means  of  pictures" 
occurred  to  even  the  earliest  cave  dwellers,  and  we  have  examples  still 

#  in  existence  to  prove  it.    These  earliest  men  communicated  orally, 
undoubtedly  by  grunts  and  other  elementary  sounds,  and  when  they  wished 
to  record  an  Idea,  they  made  pictures  to  draw  more  accurate  pictures  of 
the  things  they  wanted  to  make.    Gaspard  Monge  (L746-1818)  a  Frenchman  of 
Napoleon's  time,  discovered  the  principles  from  which  the  sytem  we  use 
today  has  been  developed.  For  some  time  his  methods  were  considered  a 
military  secret. 

Americans  cafc  take  pride  in  the  wide  use  they  make  of  this  pictorial  _ 
language  ,and  in  the  advances  they  Contribute  to  the  art.    George  *~ 
Washington  and  his  officers  used  drawing  instruments.    In  drafting 
history  we  can  see  the  plans  th*t  Thomas  Jefferson  made  for  M5nticello, 
his  beautiful  home  in  Virginia.      At  the  United-  States  Military  Academy, 
where  every  cadet  learns  to  express  his  ideas  of  roads,  bridges,  machine, 
buildings,  military  operations,  and  so  on  in  a  pictorial  way,  another 

-French  scholar,  Claude  Crozetr,  taught  Monge's  projection  methods  of 
drawing  for  the  first  time  in. this  country.   •American  teachers  and 
engineers  added. to  Crozet's  work  and  further  developed  this  pictorial 
language.'   West  Point  graduates,  among  whom  were  the  first  trained 
engineers  of  out  c<)untryr  have  often  contributed  to  o^r  technical  ;  ■ 

progress.    Thfcy  have  drawn  "pictures  and  plans  for  some  of  our  railroads, 

s bridges,  puMic  buildings/  light-housed,  canals,  and  atomic -energy 

plants.  .  • 

-  r    •»  .  •» 

We  usually  find  it'  di£f icui-t ,  and -in  mos\  cases  impossible,  to  describe 
in  words  the  Appearance  of  the  things  we  want  to  make  6r> build.  Since 
words  fail  to  give  a  complete  or  accurate  description,  ^e  use  pi-ctorial 
sketches,  'drawings,  diagrams,  and  photographs.  Today  there  is  hardly  a 
newspaper,  magazine,  catalogue,  or  book  without  them. 

Photographs  are.  often  used  today  tOsShow  'what  an  object  iooks  like.  We 
alscX>use  perspective  drawings  to  show  an  object  as,  it  appears  to  our 
eyesX   How-  ever,  such  drawings  and  photographs  do  not  show  the  exact 
shape^ and' size  of  all  the  detaila  of  #n  object.    A  photograph  or  a 
perspective fldrawing  does  upon  skins,  stones,  walls  of  cave  or  whatever 
materials  ttfey  could  find.    As  already  stated  the  earliest  forms  of 
writing  were  thrdugh  picture  forms,  such  as  the  Egyptian  hieroglyphics.  * 

*  Later  these  forms  were  simplified  and  became  the  abstract  symbols  used  in 
our  writing  today.    Thus,  even  the  letter  character  in  present  word 
languages  have  their  basis  in  drawings. 

A  drawing  is  a  graphic  representation  of  a  reaL  thing,  an  idea,  or. a 
proposed  design  for  construction,  later:    Drawings  may  take  many  forms, 
but  the  graphic  method  of  representation  is  a  basic  natural  for  the 
^communication  of  ideas      that  ife  universal  and  timeless  in  character.' 
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Han  has  developed  graphic  representation  along  two  distinct  lines, 
adcording  to  his  purpose:4    (1)    Artistic  ancL  (2)    Technical,    It  is  our 
purpose  to  deal  with  the  technical  area  as  a  communication  -media. 

Perhaps  tThe  first  text  on  technical  drawing  in  this  ^country  was 
Geometrical ^Drawing,  published  in  1849  by  William  Minifie,  a  high  school 
teacher*  *in  Baltimore.    In/  1850  the*  Alteneder  family  organized  the  first 
/drawing  instru-  ment  manufacturing  company  in  this  country  (Theo.'~ 
— OVLteneder  &  Sons,  Phila-  delphia).    In  1876,  the  blueprint  process  was 
^     introduced  in  this  country  at  the  Philadelphia  Centennial  Exposition.  •  Up 
to  this  time,  the,  graphic  language  was  more  or  less  ah  art,  characterized 
by  fine-line  drawings  made  to  resemble  copper-plate  engraving,  by  the  use 
of  shades  lines,  and  by  the  use  of  water  color  "washes".  These 
techniques  became  unnecessary  after  the*  introduction  of  blueprinting  of 
modern' technical  drawing.    The  graphic  language  now  became  a  relatively 
exact  method *of  representation,  and  the  building  of  a  working* model- as  a 
regular  preliminary  td  construction  became  unnecessary. 

Up  tpr about  the  turn  of  the  nineteenth  century  throughout  the  world, 
drawings  were  generally  made  in  what  is  called  first-angle  projection,  in 
whifch  the"  top  view  was  placed  under  th^front  view,  etc.    At  this  time  in 
the  United  States,  after  a  considerabie^fcriod  of  argument  pro  and  con, 
practice  gradually  settled  on  the  present  third-angle  projection  in  which 
*    the  views  were  sittiated  in  what  we  regard  as  their  more  logical  or 
natural  positions.    Today,  third-tfngle  projection  is  standard 4n  the  ^ 
United  States,  >ut ^irst-angle  projections  is^  still  used  throughout  much 
of  the  world. 

During  the  early  part  of  the  twentieth  century,  many  books  on  the  subject 
were  published  in  which  the  graphic  language  was  analyzed  and  explained 
in  connection  with  its  rapidly  changing  architectural  design  and 
•applications.' 

Architectural  drawings  are  concerned  with  the  representation  and 
specification  of  buildings'  and  structures  of  various  kinds.    Although  the 
general  principles  are  the  same  as  for  other  technical  drawings,  there 
are     pertain  methods  of  reprepentation,  conventional  symbols,  and 
practices  that  are  necessary  because  of  the  relatively  small  scale  used 
for  architectural* plans. 

vin  addition  to  working  drawings,  pictorial  drawings  are  used  to  show  how 
the  completed  structure  will  look.    Such  pictures  together  with 
preliminary  or  sketch  plans  present  both  exterior  and  interior  features 
„  and  arrangements  and  provide  a' basis  for  starting  the  working  drawings. 

However,  before  starting  the  working  drawings,  several  .preliminary 
<    drawings  may  need  to  be  made  for  consideration  of  the  general  design, 
exterior  appearance,  and  plan  layout.    These  are  gone  over  until  they  are 
satisfactory  andgjneet  with  client's  approval.    Drawings  such  as  seen  in 
the  transparencies  (Numbers  1.24  thru  1«33  inc.)  can  then  be  made  to 
^  clarify  .the  whole  design.  *  •  a 
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^Working  drawings  ^re  based  upon  orthogiaphic  p 
in  section  on .Mechanical  Engineering  apd  then 
on  Industrial  Engineering)  with  dimensions  and 

Such  'drawings  must  conform  in  style  with  good 
office  where  they  are  made.  There  must  be  ccri 
giving  proper  values  to  the  various  l^ines  tha 
Figures  that  are  easy  to  read,  uniform  letter 
^terms  are  Essential.  When  completed,  a  workin; 
thoroughly  checked  for  errors  and  improvements 
approval. 


rojection  (discussed  later 
in  mote  detail  in  section 
notes  added. 

practice  as  followed  ip.  the 
trast,  which  is  obtained  'by 
compose  m  the  views', 
g,  and  the  use  of  standard' 

drawing  must  be 
before-  being  submitted  for 
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!•     Terms  and  Definitions: 

Archltecture-The  art  or  science  of  building  buildings. 

•  J  Architect — A  person  who  designs  buildings.    The  .architect  decides 
/    what  the  building  will  look  like  inside  and  gutside.    The  architect 
^    decides  how  all  the  parts  of  the  building  will  be  arranged  according 
to  what  kind  of  building  it  is  and^  what  it  is  going  to  be  used  for. 

v   Architectural  drafter — A  person  whose  job  is  tojdraw  pictures  and 
vplans  of  the  architect's  design  ideas. 

Architectural  drafting — Wakes  uses  of  instruments  'with  pencils  and 
sometimes  ink  to  draw  the  plans  for  the  building  contractor  to  go  by 
in  constructing  the  building.  * 

/  r  '  *  \  >  ' 

^* Preliminary  sketch — The  architect's  first  design  ideas  for. a  house 

which  he  draws  freehand,  without  using  instruments.    This  unit  will 

be  concerned  primarily  with  house  design  and  will  be  done  freehand 

like  an  architect's  preliminary  sketch. 

>  .  \    '  '  ♦ 

proportion — How  one  side  looks  compared  to  »tffe  other  side,  larger  or 
smaller. 

Sketching—Drawing  freehdhd,  without  drafting  instruments % 

'  Square  footage — The  £otal  area  .of  a  room  or  house  obtained  by 
multiplying  the  length  times  the  width. 


k  of 


II.    Form  follows  function  is  the  basic  rule  of  design.  < 

This  means  that  any  man-made  object  is  fotaed,  shaped,  designed 
according  to  its  use.    Example:*  a  pitcher  is  a  cpntainer  with  a 
.  handle  and  a  spout r""*~$hfe  container  is  stuped  to  hdld  water,  the 
handle* is  shaped  so  that  a  hand  can  grasp  it,  and  the  spout  is 
shaped  to  help  the  water  pour  where  you  want  it  to  go.  •        m  * 
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r  (CONT.) 


J^II.  The  basic  rule  of  design  applied  to  house  design 


c 


In  order  to  apply  the  basic  rule  of  design  to  house  design,  \o\i  need  to, 
know  the  rooms  needed  In  the  house  and  briefly  where  they  should  be 
located. 

1.  Bedrooms — on  the  quiet  side  of  the  house. 

2.  Bathrooms — between  or  near  bedrooms. 
3°.    Kitchen — Easy  access  to  driveway  and  near  dining  area. 

4.  Dining  area — Next  to  kitchen. 

5.  9  Living  area — Connects  with  dining  area  and  bedroom. 

6.  Hallways — Limit  to  only  what  Is  necessary  to. connect  other  rooms \ 


IV.    Steps  used  in  designing  a  small  house 

A.  Figure  square  footage 

j         1.    Determine  square  footage  of  whole  house. 

*  rite  y     '  ' 

2.    Name  and  number  of  rooms  with  minimum  and  maximum  square  footage 
for  each.   '  J  / 

y 

B.  Preliminary  sketch:    arrange  and  fit  the  rooms  needed  iijfco  an  area 
the  size  of  the  total  area  of  the  house.    This  is  where  you  will  use 
proportional  sketching. 


V. 


Square  footage  is  the  total  area  of  a  room  or  house  obtained  by 
multiplying  the  length  times  the  width.  Examples: 


10 


16' 


toO-  SQ.  FT. 


10 


r 


8' 
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\zo  -5.Q.  ft: 
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(CONT.) 


frERJC  . 


c 


Proportional  sketching  is  done  by  estimating  the  length 
of  the  sjjies  of  a  froom  by  comparison,  examples. 

If  side  A  is  10  feet  long  and  you  want  side  B  to  be  5  feet  long,  you 
make  side,  B  approximately  1/2  the  length  of  side  A. 


SJDE  5/p5  a 
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If  side  A  is  8  feet  long  and  jroii  want  vside  B  to  be  12  fe>et  long,  you^  estimate 
the  middle  of  side^A^  make  side  B  the  length  of  side  A  plus  1/2  .the.  length  of 
side  A,  * 

SIDE  A  =  8'       ^  J 
+ 


B  -  A  + 1^  6p  A 


VII.      Placement  of  windows  and  doors  on  preliminary  sketch. 

Allow  approximately  3  feet  for  each  door  and  normal  window;,   small  for 
a,  bathroom  window  and  larger  for  fa  picture  window,  or  twp  windows  sifoe 
by  side.    Doors  and  windows  may  b^  placed  wherever  heeded  and  where 
there  is  enough  space,.    Xp  place  windows-,  locate*  the  center  of  where 
you  want  to  place  a  window  by  the  proportional  sketching^  method  and 
sketch  the  window  to  the  left  and  right  of  this  center  location. 


r 


A. 


/    :  :  


To  'draw  a  preliminary  sketch  floor  plan,  start  by  drawing  square^ 
or  rectangle  representing  the  total  square  footage  of  the  house. 
Decide  on  the  number  of  rooms,  the  approximate  size  of  these'  room 
and  fit  them  into  your  Square,  keeping*  in  mind  the  Jbasic  rule  of  . 
*  design  and  how  it  is  applied  to  house  design,  e 
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STU&ENT  ACTIVITY  NO.  1 


Draw  lines  the*  following  lengths: 
Example:    2  3/4"  \- 


\  3  1/4"  I 

>  -i 

'    '  2  1/8"  I 

1  5/8"  I 

1  3/8"  i 
4  1/2", I 
3  3/4"  1 

2  l/16"l 
•*           4  3/16"  I 


Start  Here 


t 
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STUDENT  ACTIVITY  NO.  2 

FIGURING  SQUARE  FOOTAGE 
<  _/ 


■SQ.  Ft. 


STUDENT  ACTIVITY  NO.  2* 
♦ANSWERS 

*  _  FIGURING  SQUARE  FOOTAGE 

A.  21 

B.  20' 

C.  '  24 

D.  30 

E.  50 

S 

F.  24  ' 

G.  100 

H.  120 

I.  '  \j  80  • 
J.  144 
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^STUDENT  ACTIVITY  NO.  3 
Sketching  Proportions 


On  a  piece  of  newsprint  or  notebook ^j?aper,  sketch  some  rooms  whose  , 
proportions  would  look  right  for  these  square  footage  figures.  Label 
your  rooms  A  through  J,  , 


A. 

3  x 

7  => 

21  square  feet 

B. 

4  x 

5  = 

20  square  feet 

C. 

4  x 

6  -. 

24  square  feet 

D. 

5  x 

6  - 

30  square  feet 

E. 

5  x 

10  = 

5  50  square  feet 

F. 

6  x 

4,  » 

24  square  feet 

G. 

10  x  10 

-  100  square  feet 

H. 

8  x 

15  « 

s  120  square  feet 

I. 

8  x 

10  = 

s  80  square  feet 

J. 

.12  x  12 

if 

-  144  square  feet 

"A 


Compare  the  proportions  of  your  rooms  A  through  J  with  the  proportions  of 
rooms  A  through  J  on  Student  Activity  Sheet  1. 


■  \  - 
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STUDENT  ACTIVITY  NO.  4 


Using  the  following  information,  make  a  preliminary  sketch  floor  plan  for 
this. house.    Total  square  footage:  900  sq.  feet. 

»  * 

For  this  hquse:    7  rooms. 


Rooms 

1  kitchen 

1  bathroom 

2  bedrooms 

1  living  rogm 
1  dining  room 
1  den 


Square  Footage 

i 

Minimum  "Maximum 


60 
40 
100 
220 
100« 
250 


125 
125 
300 
300 
300 
350 


I 
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SOUDENT  ACTIVITY  NO.  5 


Measure  all  thep  rooms  In  your  house  with  a  3  ft.  wooden  yard 


"  >»  •  A     •  ■■ 

stick  and/or  y6ur  12  inch  plastic  ruler,, 


Sketch  and  label  the  floor  plan  of  your  house.    Write  the 


room  sizes.  -  Have  instructor  check  £our  work. 


-  t 

•      —  » 


v. 


J  . 
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'     UNIT  TEST 
Match  the  terms  on  the  right  with  the  correct 
  !•    The  total  area  of  a  room  "or  a 


\^        house  obtained  by  multiplying 
the  length  times  the  width. 


2.    The  art  or  science  of  building 
buildings 


3.  "Drawing  freehand,  without 

drafting  instruments. 

4.  A  person  who  designs  buildings. 


v   5.    How  one  side  of  a  room  or  house 

looks  compared  to  the  other 
side,  larger  or  smaller. 

  6.    A  person  whose  job  is  -to  draw 

x  pictures  and  plans  of  the  archi- 
tects design  icTeas,, 


7. 


8. 


/♦  DD  1.31 

definition. 

a.  architecture 
*  1 

^     b.  architect 

c .  a  rct\i  tec  t  ura  1 
draf  ter. 

d.  6  architecture  - 

*  drafting. 

e.  ^elirainary 

•  sketch. 

'f .  proportion 

"g.  sketching 

- •  h.  square 
footage 


The  architect's  first  design 
ideas  for  a  house  whiph  he  draws 
free-hand,  without  using  draft- 
ing instruments. 

Process  Which  makes  use  of  draft- 
ing instruments:  with  pencils  and 
s ome t  ime s  ink  to  draw  tl\e  plans 
for  the  building*  contractor  to  go  ~~ 
by  in  constructing  the  building. 

II.     The  basic  rule  qf  design  means:  * 

a.  form  follows  function  -%  1 

b.  a  thing  should  bp  shaped  according  tp  it'^s  use 

c.  applies  to  all  manraade  objects 

d.  is  usfcd  in  house  design  — ^ 

e.  all  of  the  above  answers. 


III.  Name  the  6  most  common  rooms  or  are^s  of  a  house  and  briefly  state 
where' each  should  be  located: 





a. 
b. 
c. 
d. 
e. 
f. 
g. 
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IV.  9  Name  two  important  steps  in  designing  a  t^oiise." 

a.  ^ 
t>  # 
»   b.  *    .  |  * 

**         *-  f  / 

>V.      Demonstrate  tke  ability  to  figure  square/footage  by  correctly. 


completing^  out  of  10  of i  the  problems  on  Student  Activity  Shy 
VI.    _j  On  an  architect's  preliminary  sketch  of  a  house  des 


*  a. 


There' As  no  need  to  consider  the  placement  of  windows^  and  doors 


b.    All  dears  and  windows  must  be  the  same  size. 


'  vr*. 


/ 


Doors  £H^<£  windows  may  be  placed  wherever  they  ar#  needed  and 
where  there  is  ^pough  space.  • 


To  draw*  a  preliminary  sketch  floor  plafi: 


a.  Start  with  the  bathroom  and  arrange ^11  other  rooms  around  it. 

b.  Start  with  tihe&lfitchen  %nd  arrange  all  the  other  rooms  around 


it. 


1 


c.  St'art  by  drawing  a  gtiape ^representing  ,the  "tiptal  square  footage 
_   of  the  house.  •  /  ) 

d.  Start;  by  putting  *£he  bedroom  on' on^  side  of  \he  house,  the 
^kitchen  on  the  other  sid6  of  the  house^S^  all  the  other  joom^ 

in  between^  **  * 


ERLC 


\ 
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ANSWERS  TO  UNIT  TEST- 


I.  h 
v2. .  a 

3*~~  g. 

5:v  f 
r.  c 

7/  e 
8.  d 
e 


r 


1.  bedrooms — on  the  quiet  side  of  the  house, 

2,  batftroom-^between  or  near  ^the  bedroims  s 


3.    kitchen — easy  access  to  driveway*  and  near  dining  rqom 

 t — — *  — 


frr  dSning^afea—liext^t 
5.    living  area—connects ^^^dinihg  are.a  -and  bedrooms, 
6;  ^hallw^y* — minimum  necessary  to  connect ,  fether  rooms. 
I".    Determine .  the  total  square  footage  of  the  house.'- 
2.    Determine  the  aumj>er  of  roops' needed  in  the  house. 
See  student  Activity  sheet  nol  1.  *  ^  •  • 
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EQUIPMENT' "iKb  SUPPLIES 


V 


1.  Ordinary' #2  pencil  witji  eraser 

2.  Ordinary  tablet  or  notebook  paper  \ 

3.  A  more  or  less- smooth,  flat  surface  to^draw  on  such  as^adesk  top1, 


tablet,  notebook magazine 


4.    16th  standard  ruler 


5*.   A  straight  edge  to  draw  with,  i.e.  the  ruler,  piece  of  poster- board 


or  'cardboard* 


6.  ^ Final  •  drawings  on  handout  mimeograph  ;paper. 


2  7,7 
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TENNESSEE  INDUSTRIAL  ARTS  CURRICULUM 

Instructional  Section 
DRAFTING 

Title  of  unit: 
MECHANICAL  ENGINEERING  ' 
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DESCRIPTION  OF  UNIT 


*i_«Xhis  unit  gives  a  brief  discussion  and  then  an  overview  of  mechanical 
■  *  Ateft^ng  fundamentals".    The  class. will  first  participate  in  an  equipment 
;      making  .activity  .(this  may  be  omitted  if  students  have  triangles).     It  will 
the$  consider  two  of*  the  basic  ways  of  drawing  an'  object  showing    all  three 
sidefe:    orthographic  and\isometric.     It  will' include  the  geometric  concepts 
and  terms  fundamental  especially  to  mechanciak  drafting. k 

'      >    ,  UNITjOBJECTrVE        *       A        *  *     <  '  « 

►    *At  completion  of  this  uait,'  the  student  should  possess  a  fundamental  ' 
-  knowledge  of  mechanical  engineering , and  mechanical  drafting.    Also,  after  * 
-coglpleti-on  of  this  iinit\  the  student  jrtlojild  be  able  to  name  and  describe  the 
;£wo  pays  of  drawing  an  object  showing  three  sides,  demonstrate  his  or  her >  * 
knowledge  of  the  terms  associated  with  these  two  kfnds  of  drawings.  The 
student  should  be  able  to,  demonstrate  his  or  her  knowledge  of  how  tQ,make 
xftthogiiaphic  ar^d  Ispmetric  drawing^  by  passing  the!unifc  test.    The  student 
should, be  abltypo  demonstrate  yhfs  or  he^  ability  toT\ftsu*liE§  and  draw  an  ' 
♦object  or.thog^'phically  and  isometfrically.      •  * 


PERFORMANCE  QWECTIVES 


ar"  ....    •  ....  ..  ..  , 

•Ajfter  completion  of .  this  unit;  the ^studept  .should  .be  able  to; 

iU-  Match  the  fundamental  terms  associated  with  drafting -to  their ^ 
*def ini'tionWor  description'/  '  *  '  *    :  " 

2»    Ide*t*y  'theV  kinds  of.  lines  jused  in  this  unit;     $  % 


3.    9*iefly'list  p^i  steps*  used  Jin*  .Irawjife  an 'object  orthographical^, 

A,    Briefly,-  1ft  t  th^  stqps^used  JLn; drawing^ an- dbjec*,  isOsp'et^ric^liy.      *  <■ 

5|    •Demonstrate  the  Ability  to  tfisuaiUe  and1  draw  an  obj^tN  ort£b-\  '  :  "  ' 
graphically  fcy  makiftg  §n  .orthqgjrapbi^  drawirtg  of  an  object  pictured' 
*    m  ispmetrically.  •*  .    -\  .      .        /  •  ■ 

•  .  i       •  .      .     •        -  •  '  V  •  •  I  : 

b.    Demonstrate  th*  ability  to  visualize  and  dpw  an  object  isometrically 
by  making  an  isometric  drawing  of  ,an  'object  pictured  orthographical-  V- 

ly»       1  •         .  ;/    '  •  r  •         -  '  «    \*  '  ^     \     '  /.**' 
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'    ,        '  OUTLINE  OF  iCONTENT 

V;  ....     : : 

it    Drafting  in  Mechanical  Engineering  *  *  ■ 

Aside  frjom  general  idea  sketches,  there  are  two  main  classed  of 
drawings?    (1)  artistic  and  (2)  technical.    T.he  artist  expresses 
philosophic  or  aesthetic  \ideas  or  emotions.   iJhen^he.  draws  things,  he 
draws  them  as  thgyVppear  t-o  hip  emotionally,  and  every*  artist  sees 
things  in  his  o#n  peculiar  wa$.  -  The  'technical  mantis  concerned  with 
actual"  objects,  and  this 'drawings  shown  not  only  ^w^hg^apear    but  how 
~they  are.  ■  Technical  drawing  is  ax*  .exact  means  or  fagpressl^n,  and  ~ 
accuracy  is  the  main  objective.  f 


*  .        Every  new  inyention  t>r.  development  starts  with  an  idea  in  the  mind 
of*  the  originator/  >  If  he'is  an  engineer,  an.  inventor,  o*  a  designer,  he 
will  make  the  drawing  himsedf  because  he- is  the  only .  person  who  can 
express  exactly  what  he  has  in  mind.    Such  a  person*  is  usually  well 
trained  i>n  drafting  anyway,  and  finds  it  easy  to  set  an^tdea  down  in  this 
way.   ,The  difficulty"  is  getting  t1?e  new  idea!    Usually  such  an  idea 
develops  through  several  stages,  starting  probably  with  ?  free-hand 
sketch.    This  is  followed'  by  x>ne  or  more  mechanical  drawings,  or  layquts, 
drawn  accurately  v#th  instruments. 

•  '  * 

Whenever  ttjg  designer  is  satisfied  with  the  general  scheme,,  the  ► 
working-  drawings  ate  made  t;o  .be  used  Jn  the /shop.  ^  The.  designer  may  make 
V  these  himself  or  he  may  turn  the  work  Over  to  the  draksjp&n.    In  the 
.    course  of  making  these  working  drawings,  many  details  ^  cons  true  tion^y 

*  be  worked  out,  and  the  .draftsman*  may  £e  required  to  be' somewhat  of 
designer- himself.  ,  Salaries  of  draftsmen  'depefcd/ pretty  largely  upon  how 

«muchMhead  work" '  or  designing  they  art.  able  to.dh."    The  young  draftsman 
is  fn  a  very  favorable  position  to  learn  ail^abOjdt  the  products  of  the 
company'  and  to  advance  rapidly  to  key  pbsitions  if  \iis'  ability  warrants 

*  it.  %  .  '      .  \  !\        '  ' 

l  *      .  A  working  drawihg  is  .a  complete  nttta  wing  Q^set  of  drawing?  ^vteh^that 
the  object  represented  can  be 'built  from  jit  .alone,  without-  additional  - 
information.    S^ich  a  drawing  is  a  description** df  the  object  and  Us 

\  composed' of         parts,  the. views  and  the  dimensions.  '  •* 

Just,  as  in  the^  written  language,,  the  graphic  language  has.  its'  > 
grammer  and  its  symbols.    Th^alphabet  of  lines  and  t;he  .rules-  of 
presentation  are  examples  orthis.  *  *s  *     "  • 

By  meat*  of  vievfs,,  the0  mechanic  can  ^visualize  trie  <?bject  to  be 
t)ui\t;  if.  the  drawing  is  right  ,?he  will  visualize  exactly  what- the 
designer  has  in  mind.    This  ability  to  visualize  or  "think-  in  three 

 JfmSlfiaTfwr^  the  mechanic, 

and  .aljl  other  people  In  technical  work-.    It,  is  one  of  the  principal" 
'  •  values  to  %e  derived  from  the  study  of  industrial 'drafting.    It  is i  also 
o^ne  of  the.  best  $eans  of  developing  the  ^constructive  ijnagination" '  so 
9  essential  in  411  original  designing.',         ,  %<   *  %    m  % 


By  means  of  dimensions,  the  mechanic  can  t^eJ>  exactly  what  size 
part  is  to.  be.    This  applies  *not  only  to  large  dime'nsiorfp  .or  rough 
measurements,  but  in  many  cas.es  to  extremely  accurate  measurements  o£ten 
down  to  a  teij-thc^s^ndth  of  an  inch  or  less. 

Thus>  the  working  drawing. gives  a  complete  story  and  industrial     '  • 
•prints  made  from  it  eanj>e  mailed  to  factories  in  *anjr  part  of  the  country 
or  the  world.  ,Also,  all  the  separate* parts  can  te  made  exactly  as 
planned  and  then  Shipped  -to  a  central  assembly  plant  where  they  will  fit 
into  the  assembly  as  'interided. 


'  -CONTENT  .(CONTINUED)  ' 


Two  ways  of  shifting  three  sides -of  an  object  In  one  drawing: 
orthographic  and  isometric.     Show  transparencies' 

Any  .rectangular  ob  ject'fes'-six  sides:     top,  bottom,  front,  back,  left 
and  right  sides,     (Demonstration  of  six  sides  must  'be  done  with,  p  tpaV 
object.     Teacher  should  hold  a  rectangular  object .  and-  point  at  top, 
bottom,  front,  back,  'left  and  fight  sides),     Any  thing' on  the  bottpmofC( 
the  object  can  be  shown  on  the  top  view,.  Anything  on  the  left'side^of 
the  object  can  be) shown  on*  the  right  si'de  view.    Therefore,  a 
rectangular  object  can  be  fully  described  using  three  vieWs:     front,  top* 
and  right  side*  -  ' 

A.    OrthogfSphic  drawings  show  these  three  sides  separated  like  this: 


T 


R-S 


■  r 


B.     Isometric  drawings  "show  these  three  sides  connected,  like  this 


\ 
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1.  A  whole  <*Ual^  has  360°.  * 

2,  .Half 'a  circle  Has  "180.° (This  i,s  a  straight  line  through  a 

circle),  ,  ^  .  ' 

•  One  fourth  of*  a  circle  has  90°.  Lines  used  to  divide  a  circle  into  . 
four  parts  make  a  90°  or  right  angle,  which  is  used  as  the  starting  / 
position  for  orthographic  drawings: 


v. 


\ 


4 


4.    One  tjiird  of  90°  part  of  a  circle*  is  30°.    Lines  used  £0  show  30° 
part  of  a  circle  malce -a  30°  angle,    two  30°  angles  ,*  one  to  the  left 
and  one  to' the  right  of  center,  are  used  ai  the  starting  position 
for  isometric  drawings;  and  can  ,be  drawn  using  your  30°/60°  \ 
triangle.  .  1  , 


$  t 

^30°  . 

/■'■'■■ 

11*1.  t     'Starting  position  and  steps  used  to  draw  an  orthographic  drawing. 
•        A.     For  starting  position,  lightly  sketch  a  right  angle. 


B.     Draw  and  labai  front  view  in  xorfier  of"  right  angl^:' 


F 
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C.    Draw  and  label  top  view  directly  above  front  view/ 


r 

? 


T 


D.    Draw  and  label  right  side  view  directlyX to  right  of  front  view. 


T 


*9 


F 


RS 


(NOTE:  VTop  view  must  be  directly  above  front  view  and  right  sidk 
*  view  must  be  directly  to  the  right  of  front  view.-   Always  labeL 
.._fX-Q^-^.fi.w_-£^tQp_vJ.ew-       and-~r-ig-ht— side  v  iew   — 


IV.    Starting  position  and  >;steps  used  to  draw  an  isometric  drawing, 
A.    Draw  a  -short  base  line:  9 


\ 


B.     Draw  a  light  vertical  line  (any  length)  on  bkselirie: 


C. 


Using  a  3(T/60o  triangle/  draw  3*0°  angle-  lines  to  *ri^ht  and  left 
of  "vertical-  liner^  — ~ — - — - — — —  —  — — - — : —  - 


T 


(This  is  a  startingposititfn.) 


/.  - 


2$i 
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\ 


Draw  vertical  lines  (a£y  lengtt^)  pn  both  sides:*- 

* . 

3  ' 


E,    Draw  top  30°  atogle  lines  right  and  left  parallel  to  bottom  30°  an$le 


lines  right'  and  left 


Complete  top  wit&  two  more  ,30°  wangle  lines  parallel  to  other  30* 
angle  lines:      .  v  * 


\ 


V. 


Demonstration  of  depth  perception  using  a  cataway  block  with  lines r 
texture  of  colors  tV  illustrate  front,  top  and^ right  8ide  views,  < 


^^X^  I50METRIC 
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TEACHER  ACTIVITIES 


U    Make  transpatencies^  if  not  provided. 
» 

2.    Provide  students  with  objective  sheet. 

'3.    Provide  students  wipi  information  and  assignment  sheets, 

4.  ^  Discuss  unit  and  specific  objectives.  , 

5.  Discuss  information  and  assignment  sheets. 


6.    Teach  the  students  by-  lecture,  demonstration,  an4  individual 
assistance  how  to  do  the  assignment. 


7.    Give  tests. 


«»           •  - 

f 

•  * 
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• 

STUDENT  ACTIVITIES 

*                 *  • 

i 

a 

» 

X 

2. 

9  > 

Read  objective. -sheet. 

/•  * 

Sti^dy  information  sheet.  ~' 

•  3. 

'  Complete  assignment  sheets.                                                       ^  * 

f  4 

■  4.. 

Take  tests. 

• 

if             i  * 

>•  - 

*            *                                              .  * 

» 

■> 

• 

\                                                             \  ' 
•                               -  / 

• 

1 

.                   ■                    -       V  4 

> 

*  * 

*  <* 

» 

1 

  .                     ^                                                                       *  '   

<  * 

*  - 

* 

* 

.. .  •  •  -  r   ~  >  ■ 
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SUGGESTED  PROCEDURE 


Class  will  participate  in  "making  30°/60°  triangles  out  of  poster 
board  (see' transparencies  no.?s  2.16  and  2.17).    Have  students  do  * 
student  activity  No.  1.    This  procedure^ may  be  omitted  if  students 
possess  triangles,  if  so  proceed  to  step  Mo.  II.  4 


.JJL^  -dSive  overview  o&^e~ent~ire-~tfriitr 


III. 


IV. 


Read  and  explain  the  performance  objectives. 

Look  at  an* explain  information  sheets  and  assignment  sheets.   I 

Explain:  I.    Terms  and  definitions  %  j 

II.    Two*  ways  of  showfhg  three  sides  of  an,  object  in 
one  drawing:     A.     Orthographic* drawings 
1  B.     IsQmef ric  drawings 

Have  students  do  student  activity  No.  2  ' 

•  » 
Briefly  review  step  No.   II.  ^  > 

Explain  and  demonstrate  on  chalkboard  steps  used  <to  draw  an 
orthographic  drawing.  *  „ 

Explain  and  demonstrate  on  chalkboard  steps  used  to  drstw  isometric 

drawings.  _  " 

Have  students  do  student  activities  No.  3  and  No.  4.  ^ 

Briefly  review  arid  answer  questions  from  step  No., III. 
Have  students  do  student  activity  No.  "5. • 

Explain  and  demonstrate  jji  chalkboard  depth  perception  illustrated 

with  cutaway  block.  *  ) 

Have  students  do  student  activity  No.  6. 


V.    Review  arid  answer  any  questions  from  steps  No.'s^I,  II  and  III. 
Have  students  do  student  activities  No.  7  and  No.  8  if  possible. 

>  *  * 

Vl£    Have  students  do  student  activfty  No.  9 

VII.    Have  students  d^  student  activity  No.  10. 

VIII.,    Have  students  take  the  unit  test. 

Have  students  co.mplete  and  turn  tn  all  drawings. 


I.  *  Drafting  in  Mechanical  Engineering  •  mt  1 

Aside  from  general  idea  sketches,  there  are  two  main  Classes  of  drawings: 
(1)  artistic  and  (2)  technical.    The  artist  expresses  philosophic* ,or 
aesthetic  ideas  or  emptions.   ,When  he  'draws  *^j*igs^  he_di^^ 

~appeaFH^hiiir~emoirix^  things  in  his*own  r<* 

peculiar  way*  The  technical  man  Is  concerned  with  actual  objects;  attd  / 
his  drawings  shown  not  only  how  they  appear,  but  how  they  are.  Technical 

^drawing_is^^jsxact  means  of  expression,  and  accuracy  is  ^the  raain^  ■ 


objective. 


Every  new  invention  or  development  starts  with  an  idea  in^the  mind  of  the 
originator.     If  he  is  an  engineer  /  an  inventor,  or'  a  designer,  he  will 
make  the  drawing,  himself  because  he  is  the'  only  person  who  can  express 
exactly  wha?**he  has  in  mind.     Such  a  person  is  usually  \Jell  trained  in 
drafting  anyway,  *and  finds  it  easy%:o  set  an  idea  dpwn  in  this  way.  The 
difficulty  is  ^getting  the 'new  idea!    Usually  such  an  idea  develops 
through  several  stages,  starting  probably  with  /a  free-hand  sketch.  This 
is  followed  by  one  or  more  mechanical  drawings,  or  layouts,  drawn 
accurately  with  instruments.  \  ^  x  N 

Whenever  thpt  designer  "is  satisfied  with  the  general'  scheme,  the  working 
drawings  are  -made'  to  be  used  iq.  the  shop.>   The  designer  may  make  these 
himself  or  \e  ma^  turn  the  woTk  over  to  the  draftsman.  ■  In  ^tft^/course^  of 
making  these  working  drawings,  many  details. of  construction  may  basWorked 
but,  and  the » draf tsman-  may  be^ irequired^to  be  somewhat  < of  a  designer 
ftimself .    Salaries  of  draftsmen  depend  pretty  'largely  upon  how  much  "head 
wortf"  or  designing- they  are  able  to  do.    The  young  .draf tsman  is  iu  a  very 
*faj/prable  position  to  learn'  all  about  the  products  of  the  company  "and  to 
advance  rapi'dly  to  key.  positions  if  his  ability  *  warrants,  it.  *  j  ' 

\  / 

A  working  drawing  is  a  complete  drawing  or  set  of  drawings  such  that  the 
object  represented,  can  be  built  from  it  alone  without  additional 
information.     Such  a  drawing  is  a  -description  of  the  object  •anil  is/ 
composed  of  two  parts-,  ^the  viev^s  and  the*  dimensions. 

Justas  in  the  written  language,  the. graphic  language  has  its  gtannner  and 
its  symbols.'  The  alphabet  of  lilies,  and  the  rules  of  presentation  are 
examples  of  .this.  / 

By  means  of  v^ews,  the  mechanic  can /visualise  the  object  to  b#  buiJ^  if 
the'  drawing"^  rigtyt,  he  will  visualize  exactly  what  the  designer  has  ift 
mind.    This  ability  to >  visualize,  or  "think  ^in  three  'dimensions"  is  " 
essential  to  the  designer,  the  draftsman,  vthe  mechanic, '  and  ^11  other 
people  in  technical  work.     It  is  one  Ef,  tlfe  principal  values r  to  be~  ~7 
/derived  from,  the  study  ^of  industrial  drafting.     It  is  also  one  of  the 
best  means  qf  developing  the  "constructive  imagination"  so  essential  in 
afll^origin&i  designing.       .  »  » 
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By  means  of  diraensidns,  the  mechanic  can  tell  exactly  what  size  each  part 
is  to  be.     This  applies  not  only  to  large  dimensions  or  rough 
measurements,  but  in  many  cases  to  extremely  accurate  measurements  often-, 
down  toa  ten-thousandth  of  an  inch  or  less.  g 

'"Thus,  the  working  drawing  gives"a  complete  story  and  industrial' prints 
made  from  it  can  be  mailed  to  factories1  in  ,any  part  of  the  country  of  the 
world.    Also,  all  the  separate  parts  can  be  made  exactly  as  planned  and 
♦then  shipped  to  a  central  assembly  plant  where  they  will  fit  into  the 
'asseitfbly  as  intended. 
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/  INFORMATION  SHEET  NO.  2 
TERMS  AND  DEFINITIONS 


1,  Angle — Two  straight  lines  that "  meet  at  one  end.     The  size  of  the 
angle  is  determined  by  what  part  of.  a  circle  the  angle  occupies. 

2.  Degrees — The  measurement  of  an  angle  according  to  what  part  of  a 
circle <it  occupies.    360°  in  a  circle. 

3#    Horizontal — A  line  straight  across  and  parallel  to  the  horizon. 

4.  ^Hidden  object  line — A  line  of  small  dashes  used  to  show  detail  that 
you  cannot  see  from  your  point  of  view. 

0 

5.  Isometric  view — A  drawing  that  shows  all  three  sides  of  an  object* 
with  the  three  sides  connecting. 

6.  Orthographic  views — A  drawing  that  shows' three  sides  of  an  object 
separated  into  front  view,  top  view,  and  right  side  view. 

7.  Parallel — Lines  that  are. the  same  distance  apart  the  whole  length  of 
the  lines. 

8.  Vertical — Straight  up  and  down.  *  , 

9.o  View — What  you  can  "see  from  the  direction  you  are.  looking  at  an 
object.  , 

10.  Front  .view — What  you  can  see  looking  straight  on  the  frpnt  side  of  an 
object.  ■  #  . 

11.  Top  view—what  you  can 'see  looking  straight  down  on  the  top  of  an 
object.  N 

12.  Right  side  view — What  you  can  see  looking  straight  on  the  right  side 
of  an  object*  r 

13.  Visible  line — A  solid  line  tise4  to  outline  and  draw  visible  surface 
detail  on  it.  ^  < 


<-«-*<  <       t    '  <       i  t.      +  t  <s  -.4  r  <  <  j  x  x  t  .<  <  r  ^  ^ 
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TOP  VIEW 


FRONT  VIEW! 


RI6HT  SIDE  VIEW 
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FRONT  VIEW 
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RIGHT  SIDE:  VIEW 
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DEPTH  'I 


WIDTH 


.'TOP  VIEW 
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ISOMETRIC  VIEW 
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ISOMETRIC  VIEW 
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ORTHOGRAPHIC  .  VIEWS 
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ISOMETRIC  VIEW 
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ORTHOGRAPHIC  VIEWS 
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STUDENT  ACTIVITY  NCf.  1  % 


\ 


(On  poster  board  or  cardboard) 

A.    MAKING  THE  30°/60°  TRIANGLE  f 

»  ■  • 

0         Draw  a  horizontal  line  near  bottom  of  paper  4"  long  draw  a  * 
vertical  line  connecting  tothe>left  side  of  the  horizontal  line  6 
.    15/16"  long,  ( 

The  diagonal  line  shoul^  be  8,r  long.    Now  cut  out  figure* 


B.    MAKING  A  45°  TRIANGLE  * 

Majte  a  horizontal  line   tear  bottom  of  paper  5*  long.    Make  h 
y       vertical  line  5*'  long  connecting  to  the4 left  side  of  the  horizontal 
line.    Now  draw  a  line  connecting  the  ends  making  a  45°  triangle. 

This  lifie  should  be  7  1/8"  long.    Now  cut  out  figure. 


C.    Make  a  straight  edge  3"  wide  by*  21  long. 


r 
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STUDENT  ACTIVITY  NO.  2 

t 

*  • 

On  your* own  paper: 

Copy  step  by  step  the  drawing  part  on  the  Outline  of  Content. 
Part  II.    (Starting  position  and  steps  used  to  draw  an  orthographic 
.  ^drawing)  ^  m 


.   ■  i 


3L4 


■ 


Ierjc  •  .  '        -  ■  .•  


STUDENT  ACTIVITY  NO.  3 
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On  your  own  paper:  i 

Step  by  step,  copy  the  drawing  on  the  Outline  of  Content. 

Part  III.     (Starting  position  and  steps  used  to  draw  an  isometric 

drawing)  * 


315 
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STUDENT  ACTIVITY  NO.  4  4 


Following  the  steps  on  the  Outline  of  Content,  Parts  II  and  III,  copy  on 
your  own  gaper,  the  following  rectangle: 


Following  the.  steps  on  the.  Outline  of  Content,  Parts  II  and  III,  copy  on 
your/own  paper,  the  same, rectangle  in  a  different-  position: 


31G  ": 


STUDENT  ACTIVITY  NO.  5 
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v     On  your  own  paper,  copy  the  orthographic  and  isometric  drawings  of  the 
cutaway  block.    Add  dots  to  the  front  view  surfaces,  lines  to  the  top 
viewx  surfaces  and  little  dots  to  the  right  side  view  surfaces. 


-5 


V 
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STUDENT  ACTIVITY  NO.  6 


On  your  own  paper,*  following  the  steps  on  the  Outline  of  Content,  part 
II,  (Steps  used  in  orthographic  drawing),  copy  these  orthographic 
drawings. 


•  # 


1  o  « 
i.  o 


STUDENT  ACTIVITY  NO.  7> 


On  your  own  paper,  following  the  steps  on  the  Outline  of  Content 
II,  (Steps  used  in  isometric  drawing),  copy  these  drawings: 


o 
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STUDENT  ACTIVITY  NO,  8 


4 


On  a  piece  of  paper,,  make  orthographic  drawings  «o£  the  isometric  drawings 
on  Student  Activity  Sheet  No,  7.  When  you  have  finished,  compare  your^  . 
drawings  with  those  on  ^Student  Activity  Sheet  No.  6. 
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STUDENT  ACTIVITY  NO.  9 


i 


On  a  piece  of  paper,  make  isometric  drawings  :of  the  orthographic  drawings 

on  Student  ActivrtjL  Street  No.  6.  When  you  have  finished,  compare  your  

drawings  with  thqse  on  Student  Activity  Sheet  No.  7. 


321 
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STUDENT  ACTIVITY  NO.  10 


Take  floor  sketch  of  home  from  unit  No.  1  and  do  scale  drawing  of  floor 
#£lan„on ^ poster  board  18"  x*2^";  scale  1"  »  41. 


3t ' 
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STUDENT  ACTIVITY  NO.  11 
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Measure  outsyde  walls.  ^Layout  on  poster  board.    Cut.  outv 


■  \ 


*2. 

i. 
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UNIT  TEST 


I.    Match  the  IJerms  on  the  right  with  their  correct  definiti 


r 


Jim      A  drawing  that  shows  3  sides 
of  an  object  separated  into 
front  view,  top  view,  and 
side  view. 

_2.      A  solid  line  used  to  outline 
an  object^and  draw  visible 
surface  detail, 

J}.      Two  straight  lines  that  meet 
at  one  end. 

_4.      What  you  can  see  from  the 

direction  you  care  looking  at 
an  object. 


.     -A—drawing-  ^hafc~shows—3--side&- 
of  an  object  with  3  sides 
connected. 

_6.      Straight  up  and  down. 


7. 


9. 


A  lin§  of  small  dashes  used 
£o  show  detail  that  you  cannot 
see.  1 


J5.  f  .The  measurement  of  an  angle 
according  to  what  part  of  a 
circle  it  occupies. 


Litffes  that  are  the  same  dis- 
tance apart  the  whole  length 
of  the  lines. 

4 

line  straight  across  and 
parallel  to  the /horizon. 


ons : 

A.  Angle 

B.  Degrees 

C.  Horizontal 

D.  hidden  objeGt 
line.  , 

E.  Isometric  view 

F.  Orthographic 

'J 

Q.  Parallel 
H.  Vertical 


I.  View 

J.    Visible  line  % 


-  II. 


_A.      Orthographic  drawings  show: 


kmc . 

-.r  UL»l»»jri.  i.l 


three  sides  connected 


3. 


b.  i  three  sides  separated 

c.  .any  of  the  six  sides  of  an*  object. 

Isometric  drawings  show: 

^ 

a.  three  sides  connected 

b.  thr^  sides  'separated 

c.  any  of  the  six  sides  of  an  object. 


\ 
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_C.      One  fourth  of  a  circle  has:^ 

a.  ,  360° 

b.  180° • 

c.  90°  '■ 

d.  .  45° 

e.  '30°  •  ^ 
D.      A  whole  circle  has: 


E. 


a. 

360° 

b. 

180° 

c. 

90° 

d. 

45° 

e. 

30° 

One 

third 

a. 

360° 

b.' 

180° 

c. 

•-9040 

d. 

45° 

e. 

36^ 

-F?  One  -half  a  ctrele  has: 


a. 

360° 

b. 

180° 

c. 

90° 

*d. 

45° 

e. 

30° 

Name  the  four  steps  used  in  orthographic  drawings •  (Answer  with 
words  or  sketch,) 


Name  the  six  steps  used  in  isometric  di^wing^,  (Answer  with  words 
or  sketch, ) 


UNIT  TEST  ANSWEkS 


I.  I,  F. 
.  2.  J.- 

3.  A.- 

4.  I 

5.  '  E 

• 

6.  H 

7.  D 

8.  (B 

9.  G 
10.  C 

II.  A.  b 

t 

B.  a 


> 


C.  c 


E.  d 

F.  b< 

III."  1.    Starting  position  a  right  angle. 


2.    Front  view  inNco£^er  of.  right  angle. 


3.    Top  view  directly  .above  front  view. 


4.    Ride  side  view  to  right  side  of  front  view. 
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-UNIT  TEST  ANSWERS  (cpntinued) 


IV.      1.    A  short  base  line. 


r 


2.    A  vertical  line  on  baseline. 


3.    Right  and  left  30°  angle  line,  * 


4.  Vertical  lines  on  30°  angle  lines •  * 

-  r  • 

5.  Top  30°  angle  lines  parallel  to  bottom  30°  angle  lines. 


6.    Complete  top  with  two  more  paraellel  30°  angi^  lines. 


327 


EQUIPMEHT/SUPPLIES 


\ 


-  t 


■n 


Ordinary  ^lo.  2  pencil- with  eraser.  f 

Ordinary  tablet  or  notebook  paper.  \  • 

A  more  or  less  smooth,  flat  surface  to  draw  on,  such  as  a  desk  top, 
tablet y  notebook,  6r.  magazine.     "  •  * 

A  straight  edge  to 'draw  with,  i.e.  a  ruler,  piece  of  poster  boarcf  or 
cardboard. 

c Final  drawings  on  handout  n^iraeograph  paper.  ,  * 
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TENNESSEE  INDUSTRIAL  ARTS  CURRICULUM 

&  - 

Instruction  Section: 
*  o    'DRAFTING  AND  DESIGN 

(  .  ■ 

Title, of  Unit: 
INDUSTRIAL  ENGINEERING 
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DESCRIPTION  OF  UNIT 

•i 

This  unit  will  cover  the  technique  of  free  hand  lettering'using  the 
.single-stroke  gpthic  alphabet  and  numbers.    Free  hand  lettering  is  very 
much  in  use  in  the  industry  and  therefore,  this  unit  may  be  regarded  as 
exploratory  of  ths  field.  .  , 

UNIT  OBJECTIVE 

After  completion  of  this  unit,'  the  student  should  be  able  to  do  free  hand 
lettering,  upper  c^se,  using  vertical,  single-stroke  Gothic  alphabet  and 
numbers.    The*  student  should  be  able  to  space  letters  together  into  words 
a'nd  words  into  sentences  legibly. •  The  student  should  be  able  to 
demonstrate  this  knowledge  by  making  a  lettering  plate  and  by  scoring  70 
or, better  on  the  unit  test. 

PERFORMANCE  OBJECTIVES 

After  completion  of  this  unit,  the. student-  should  be  able  toT 

1.  Match  lettering  terms  to  the  correct  definition  or  description. 

2.  Identify  vertical  single-vstrolce  Gothic  alphabet  and  numbers, 
upper  case.    *(  Information  Sheet) 

0  • 

-  3.    Identify  guidelines  associated  with. lettering. 

°    \  '     -   .     ,  "  -  *  '  *  ' 

^^.4s    Demonstrate  thS  ability  to  make  vertical  single-stroke  Gothic 

alphabetf  and  ntimbers,  upper  case;,  avoiding  the  common  mistakes. 

(Dp  Student  Activity  Sheet  #1)  .  "~ 

5.    Demonstrate  the  ability  to  draw  fractions  alone  and  in  relation  . 
to  whole  numbers*    (Do  Student  Activity  Sheet  /A3). 
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6.  Briefly  list  * the  rules  for  spacing  letters  in  words. 

7.  Briefly  list  the  rule  for  spacing  words  in  sentences  legibly;* 

8.  Demonstrate  the  ability  tdNip  all  the  above  by  making  a  lettering 
pldte^Usffig  vertical,  single-stroke  Gothic  alphabet  and  numbers 
separately  and  in  sentences. 

9.  Demonstrate  knowledge  of  all  the  above  by  scoring  70  or  above  on 
the  unit  test. 


J 


>  ♦ 


*       3  J  (J  r       I  ' 
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OUf LINE  OF  CONTENT  > 


I. 4  Introduction  to  Lettering  * 
II •    Terms  and  Definitions  *  *  / 

III*    Vertical,"  single-stroke  Gothic  alphabet  and  numbers,  upper  , case ^ 
and  common  mistakes  of  beginners  and  how  to  avoid  therm. 

IV.  '  Guidelines  and  terms  associated  with  lettering. 

V.    Rules  for  making  fractions  in  relations  to  whble  numbers. 

VI.    Rules  for  spacing  letters  in  words .  . 

>  ^  *  < 

VII.    Rule  for  spacing  words  in  sentences. 
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TEACHER  ACTIVITIES 


*  *  i 

1.    Make  transparencies. 

2;    Providfe  students  with  objective  sheet. * 

3.  Provide  students  with  information,  assignment  sheets. 

4.  Discuss*  unit  and  performance  objectives;  ^  ^ 

«.  - 

5.  discuss  information  and  assignment  sheets.  s 
y\  6.    Show  students  -examples  of  *  good  lettering  plates. 

7.  Teach  the  student  by  lecture,  demonstration  and  individual* assistance 
how  to  do  the  assignments.  ^  

8.  Give  tests. 


\ 

4 


^       -     STUDENT  ACTIVITIES 

*  \  . 

Read  objective  test. 

Study  information  sheets •  * 

* 

Take  tests. 

Complete  assignment  sheets.         ♦  * 
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I.  References 
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1.  Objective  sheet 
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3.  Transparency  mastefS 
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f 
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SUGGESTED  PROCEDURE    *'  x 


Give  overview  of  the  entire  unit. 

Read  and  explain  the  Performance  Objectives. 

Look  at  and  explain 'the  information  .sheets  and  assignment*  sheets. 
Explain;         I.  ^Terms  and  definitions;  using  examples  on  other 
"information  sheets  for  illustration. 

II.    Vertical,  single-stroke  Gothic  alphabet  and 
numbers  upper  case;  show  transparencies;  and 
demonstrate  on  chalkboard  how, to  form  each  letter 
Point  out  common  Mistakes  and  how  to  avoid  theip. 

Briefly  review  and  answer  question  from  Step  No.  I.  Have  students 
do  Activity  Sheet  #1, 

Explain  Information  Sheet  //4      - ; 
Have  students  do  Activity  Sheet  //£ 

If  this  does  not  take  the  who^Le  period,  you  may  give  the  second 
page  of  the  unit  test  as  a  test. 

Explain  Information  Sheet  //5,  (rules  for  spacing  letters  in  words) 
$nd  (rule  for  spacing  words  in  sentences). 
^Demonstrate  on  the  chalkboard  how  this  is  ione. 
Have  students  to -Student  Activity  Sheet  #3; 

Have  student  make  a  lettering  plate  on  drafting  pap^r. 

•  Give  Unit*  Test  and  finish  any  un£ini*shed  lettering  plates.. 
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.  •  INFORMATION  SHEET  NO.  1 

•  « 

i  t  * 

* 

INTRODUCTION  TO  LETTERING 


i 

Jfou  have  dealt  with*  orthographic  and  isometric  drawings  *  in  a  previous* 
*  section.    You  will  now  see  some*  more  complex  industrial  objectls  drawn 
vprthographically  and  isometrically  (show  transparency  numbers  3.18,  3.19, 
.3.20,  3.21,  3.22,  3.23,  3.24,  3.25,  3.26,  3.27  inclusive). 

As  you  can  see  something  has  been  added  to  these  drawings,*  it  is  the 
dimensions  and  notes  .without  which  no,  drawing  is  complete.  These 
dimensions  and.  notes  require  'an  understanding  of  lettering,  and  the 
remainder  of  this  section  will  be  dedicated  to -your  acquiring  a  basic 
lettering  ability.    Children  "print'1,  draftsmen  letter. 


f 


he  letters  of  our  alphabet  are  symbols  for  sounds.    When  letters  are 
placed  in  combinations,  words  result  which  have  meanings.    All  writing  or 
lettering  started  in  some  form  of  pic tograoh  (picture  writing),,  but  it 
took  prehistoric  man  thousands  of  years  to  dB^relop  letters  first  from  the 
earliest  cave  drawings,,  then  from  pictographs.    Among  the  earliest  forms 
of  pictographa  were  the  ancient  Egyptian  hieroglyphics  (pronounced 
high-a-row-glif fiks).  .    .  x 

r 

The  story  of  the  alphabet  is  an  interesting  subject  which  would  require  a 
book  in  itself.    It  is  enough  for  our*  purposes  to  know  that  the  early 
Phoenicians  developed  an  alphabet  of  twenty-two  characters,  from  earlier 
picture  writing  and  that  these  were  later  developed  by  the  Greeks  and 
then  the  Romans.    k&>  3  result  of  Roman  conquests  the 'Latin  alphabet  was 
addpted,  throughout  mqst  of  the  then  civilized  world.    The  Old  Roman 
alphabet,  is  the  direct  parent  of  all  bur  present  letter  forms. 

Early  industrial  drawings  were  lettered  with  what  we  would  regard  as 
^fancy""  letters  cbnfbrming  to  the  historical  styles,  usually  Roman.  In 
those  day&*  it  was  the  fashion  for  houses,  furniture,  and  other 
1  manufactured  products  to  be  over-decorated  with  meaningless  "curlicues". 
As  industry  advanced*,  everything  became. more  atreamlined^or  functional, 
and  fancy  lettering  frills  were  abandoned.    About  flftyHreass  ago,  C.  W. 
Reinhardt  developed  alphabets  based  upon  the  Gothic  letters  which  could 
be^easlly  made  with  single  strokes  of  an  ordinary  pencll**or  pen.  These* 
were  hailed  single-stroke  Gothic  Jitters, 'and  are  very  similar  to  otxr 
present  letters.  ,  " 

In  1935,  the  letters  were  further. standardized  when  the  American 
Standards  Association  adopted  standard  alphabets  of  vertical  and  inclined 
letters,  and  with  slight  revision  in  1936  and  again  in  1956,  have  become 
accepted  generally^  the  "last  word"  for*  use 'in  industrial 'drafting. 


■        '  INFORMATION  SHEET  NO.  2 

TERMS4  AND  tfEFINITIONS  '     ^  * 

*  »  ^  * 

'1.    Base  line—The  main  guideline  for  letter irjg  from  which  the  upper  and 
lower  guidelines' are  spaced*  *(  A 

^     •  *  \ 

2.  Bleeding—The  rulliftg  together  of  lines  on  a  print  caused  by  lines  on 
the  "original  drawing  touching  or  being  t6p  close  together. # 

3.  Cap  line — The  top  guideline  which  the  capital  letters  must  reach. '  . 

v  * 

4.  Capital  letters—The -big  letter;  upper  case. 

5.  Drop  line — The  lowest  guideline  which  the  descenders  must  reach. 

6.  Fraction — Refers  to,  two  numbers,  one  above  the  other  with  .a  bar. 5 
between  which  represents  part  of  a  unit  or  whole  number.  WF 

* 

7.  Gothic — Refers  to  the  lettering  style  that  has  no  serifs- 

8.  Guidelines — Extremely  light  lines  between  which  you  put  lettering. 

9.  •  Legible — Easy,  to  readv  .  . 
10".  Roman  alphabet—The  alphabet  that  hats  serifs. 

11.  ,Serifs~ ^Tho,se  ^little  m^rks  on  the  ends  of "  lines  In  ^the  Roman    '  '  • 
■  alphabet^'**  »■".*.■•  -  . 

12*  Single  stroke— Mea#$  the  lines;*  the  ^letters  are    made  with  are  the 
wid,t;h  of  one  sffoKe  of  ^the  afeinfcil  or  pefi.  % 

13.  Upper  case  letters— the  big*  lertfersV  .the  capitals  in  an  alphabet. 

14.  Vertical— Straight  up  and  down*/,'  ~  a 

15.  ,  Whole  number — Consists  of  one  or  mofe^ujriifs^  not  a  fraction. 

*   \  '         /»  /  ' 
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.  ~"  .  INFORMATION  SHEET  NO.  3  / 

«,    Vertical,  Single-Stroke  Gothic  Alphabet  ancTNumbers  ' 

Upper  Case  v 

<■  v. 


A  8  C :  D  E  F  G  H  I 
J,j  K  L  M  N  O  P>  0  R. 
£  TU  VWXYZ. 
?3  4S;6,;7'B#Q 


Common  Mistakes  of  beginners  and  How.  to  Avoid  Them 

1.  Putting  serif's  on  capital*  |  ,  Q  ^  J  ,  (J  '  and  numbers^//,  T , 
(Not  I,  Q,  Jf  U,'l  and  7.)  - 

2.  *     Making  sides  of  ty|    and   ft   slanted  instead  of- vertical.    Avoid  this  by 

^making  the  two  vertical  sides  first  and  then  putting  "in  slanted  middle 
"  •  lines".  , 


3.      Making- |C     and  £  -that  look  "peg-legged"  instead  of  like  a^JCklER.* 
Avoid  this  mistake  by  associating         and         with  the  word  kicker;  the 
,    downware  stroke  must  go  outward  J.ike  a  leg  kicking. 
4).      The  tops  of  ^  3     ,  and  8    that  are.  not  smaller  than  their 

3 

%  • 

bottoms.    Avoid  this  by  practicing  making  the  toop  part  slightly  smaller 

*  n  ■ 

thai}  the  bottom  part. 

5.      Round"  letters  that  are  not  full  and  round.    Practice  makihg* these 

» 

Abetters  fulj.'  and  round:  ,  ,  * 
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♦ 

Lette\s^that  touch  each  other.,    betters  ro^st  not  touch  each  oth^r  for 
two  reasons.    Words  are  more  legible  when  the^i€t~ters  stand  apart.  AH 
drafting  is  to  be  reproduced.     Contractors  and  manufacturers  do  not  work 

C 

from  original  drawings..   Lines  that  touch  or  are  almost  touching  will 
cause  those  lines  to  "bleed"  and  run  together  on  the  print. 

, 

\J\J*     is  double    y    ;not  upside  down  ^ 

Letters  and  numbers  leaning  to  the  right  when  they  are  supppsed  to  be 


vertTcaT. 


\ 


J 


\ 


•  / 
/ 
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Information  sheet  no.  4 


Guidelines  and  Terms  Associated  with  Lettering. 


r 


CAP  LINE 


"Z-BAsFLlNE 


DROP  'LINE  ETC. 
LOWER:  CASE-TERM!  NOL  OGV 


.9 
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INFORMATION . SHEET  NO.  5 


Rules  for  Maing  Fractions  in  Relation  to  Whole  Numbers 


z  8 


3 


16 


4;  ' 





1.  '  Total  height  of  fraction  fs  twice  the  height  of  the  whole  nu^fMmt: 

2.  Numbers  in  fraction  are  smaller* than  whole  numbers  to  allow  for  ttar  and 
spate  between  the  bar  and  the  fraction  numbers.  m  \ 

3.  None  of  these  lines  may  touch  each  other  or  anything  else.    Jhey  nfts.t 
stand  apart,  -    —    —  *  *  -  ,  - 


INFORMATION  SHEET  NO.  6 


kules  fox  Spacing  Letters  in  Words 


Do  not  fuf^letter  together  in  words  as  if  all  letters  occupy  the  same 
amount  of  sj^cel    They  don't > 

Letters  that  have  opeij  space  a?fcund  them,  (C,  E,  F,  J,  Lt  Pt  T,  V,  W,  & 
.Yj  should  be  spaced  closer  t<t  other€^tters  than  letters  that  do  not 
have  open  space  around  tKem, 
Example:         t  A,  .    \-   ^  A 

-    WAiAE  f: TOTAL 

Letters  with  straight  sides  and  closed  sides  (B,  D,.G,  H,  I,  S,  $  U)t 
(The  left  side  of  K,  L,  P  &  R)  need  a  little  more  space  between  them  and* 
other  letters. 

Example:      •  . 

HIRED  .  • 

*  -  *.  e  ' 


Rules  for  Spacing  Words  in  Sentences 

Beginners  tend  to  run  words  together  in  sentences.  Therefore,  the  rule 
for  spacing  words/In  sentences  is  simply  leave  more  spqcg*  between  words 
in  sentences,  at  least  as  much  as  2  letters. 
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An  Old  rtomjm  iftphnbot 


Single-stroke  Roman  letters. 


I  AB'CDEFGHljKLMNI 
tOPaRSTUWXYZ&^ 
\ *  ]  •123.  4  567  8,9.0! 

at  c  d  efghij  klm  n  o  p.  q  r  5 tu  v  wxyz 
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ISOMETRIC  VIEW 
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NOTE:  FILLETS  AND 
RO^DS  ,125  ft; 


.50  DRILL 
6  HOLES 


55 


35(J 
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ORTHOGRAPHIC  VIEWS 
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.75  R  * 


I  r 
i  i 
■ 


75  R 

.625  DRILL 
2-  HOLES- 


i 


i  i 

— 1  1 — 

1  '1 

\ 
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STUDENT  ACTIVITY  SHEET  #1  • 

.         ■  /N 

'Using  one  square  per  letter,  leavJLng  a  blank  square  between  each  letter 
and  a  blank  row  of  squares  between  each  liner  dopy  the  upper  case,  , 
vertical,  sing^e-stV^ke.  Gothic  alphabet  and  numbers  from  page  34,  French 
and  Svensen's,  Mechanical*  Drawing,  or  whatever  textbodk  or  workbook  they 

'have  or  from  thfe  chalkboard.  Do  not  copy  the  little  arrows.  Copy  only 
the  letters.  Look  at  each  example  letter  very  carefully  before  copying 
it. 


A  BCDEFQH IJ  K<L  M'NO  PQRST 
UVWXYZ 


3G« 


STUDENT  .ACTIVITY  SHEET  #2 


Using  on  half  or  two  squares  for  whole  numbers  and  two  squares,  one 
above  the  other,  practice  making  some  fractions  using  the  rules  for 
making  fractions  in  relation  to  whole  numbers. 

Example: 


'Z    ^8   *i<o  *T  °7fc 


2 
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STUDENT  ACTIVITY  SHEET  #3 


Ileaving  a  blank  row  ofisquares  between  each  lines  and  using  ttfe  rules 
for  spacing  letters  in  lord's  and  words  in  sentences,  copy ;  the  ..following 
sentences,  *         »  l%  '  '/ 


SPACE  LETTERS  IN.  WORDS  CLOSE 
TOGETHER.  . 

LEAVE  MORE;  SPACE  BETWEEN 
WORDS    IN'  SENTENCES. 
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STUDENT  ACTIVITY  SHEET  #4 


Dimension  the  floor  plan  they  made  in  SXuden/  Activity  No.  10  of  Unit  2.. 


363  ' 


9 

ERIC 


DD  3.19 


UNIT  TEST 


Match  the  terms  on  the  right  with  their  definitions  on  the  left. 

J  1»      Consists  of  one  or  more  units; 

'  not  a  fraction. 


_2.      The  main  guideline  fer  letter 
from  which  the  upper  and  lower 
guidelines  are  spaced. 

3.      Means  straight  up  and  down. 


_4.      Its  the  rufining  toge thereof  lines 
on  a  print. 

_5.      Is  the  top  guideline  which, the 
^capitals  must  Peach. 

_6.      The  big  letters;  the  capitals. 

_7.      Means  the  lines  the  letters  are* 
made  with  are  the* width  of  one 
stroke^pf  the  pencil  or  pen. 

_8.      The  big  letters;  upper  case. 

Little  marks  on  the  ends  of  lines 
in  the  Roman  alphabet. 

_10.   , Refers  to  two  numbers,  one  above 
the  other  with  a  bar  between 
which  represents  part  of  a  unit  ■ 
or  whole  number. 

11.  Refers  to  the  lettering  style 
that  has  no  serifs. 

12.  Means  easy  to  read.  , 


A. 

R  A  SP    1  i  TIP 

B. 

*  R 1  ppH  1  no  *' 

CU  X  lift 

C. 

Cap  line*.  

D. 

Capitals 

,E. 

Fraction 

F. 

Gothic 

G. 

Guidelines 

H. 

Legible 

I. 

Roman  alphabe 

J. 

Serifs 

4 

K.'. 

^ngle  Stroke 

L. 

.  Upper  case 

M. . 

.  Vertical 
*  * 

N. 

Whole  Number 

V 

13.  Extremely  light  lines 
which  you  put  lettering 

14.  Alphabet  that  has  serifs. 


between  A 
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II.    In  the  following  alphabet,  circle  the  letters  that  are  not  single  stroke 
Gothic: 


ABC  DEFGH.IJKLMNOPORSTU 
•  •   :  1234567890 


III*  Fr^e-haftd  letter  the  vertical,  single-stroke  Gothic  alphabet  upper  c?8f^ 
and  numbers.  „  ,  * 


,IV. .  Free  hand  letter  five  (5)  examples  of  whole  numbers  and  fractions: 

?  9 

*  c  — 

\  ♦  ^ 

/ 


Indicate  in  the  -space  if  the  following  statements  about  spacing  letters 
in  words  are  true  or  false. 

  1.    All  letters  occupy  the  same  amount  of  space. 

  2.    Letters  that  have  open  space  around  them  should  be  spaced 

closer,      other  letters  than  letters  that  do  not  have  open 
)  .    spaoe  around  them.  *  * 


3.  Letters  with  straight  or  closed  sides  are  spaced  t;he  same  as 
any  o£her  kind  of  letter. 

4.  In  general  *pace  letters  in  words  fairly  close  together.  • 


VI.   Thew  rule  for  sftecing  words  together  in  sentences  is  simply  leave 

more  jtifcce  between  words  because: 


5  ,^fcce 


a.  -  b^^kners  "tend  to  run  words  together. 

b.  it  makes  sentences  more* legible, 

c.  practice  will  help  achieve  this  * 

d.  all  of  the  above  . 

^  <J  \J 


ANSWERS  TO  TEST 


I.     1.  N 
2.  A 

k  3.    M  ' 

5.  C 

* 

«  6.  L 

7,    K     ,         '  "~ 

<  •  "  ■  '*  ' 

8~   D  «  i 

9.   j  -  •  i 

10.    E         ^.  •  / 

12.  H 

13.  G 
14i    I  . 

•  II A  I  J  17 
.  II.    Refer  to  Information  Sheets 
IV.    Refer  to  Information  Sheets 
V.     1.     F  .  '  • 

2.  V"' 

3.  ,  F 

4.  T 
<  VI.  D 

i 


8* 
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EQUIPMENT  AND  SUPPLIES 


Equipment:  • 

1.    Dr^i^g  board  or  smoqth  drawing-  surface 
»    2.  *  Straight'  edge  ^ 

3.    45°  triangle  * 
f     4.    30°  -  60°  triangle 

5.    'Architects  scale  or  16th  inch  standard  l^iler 

V 

Supplies: 

1.  #4  drawing  pencil  with  eraser  if  obtainable 

i  * 

2.  Graph  paper  (Penworthy  loose  leaf  filler  graph  paper), 

3.  Masking  tape 
4;  Drawing  paper 


t 
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TENNESSEE  INDUSTRIAL  ARTS  CURRICULUM 

Instructional  Sectic 
,  DRAFTING 

i  Title  of  unit: 

CIVIL  ENGINEERING \ 


r. 


V 


1  DESCRIPTION  OF  UNIT 


This  ^nit  .contains  a  brief ^tvtstory  of  Civil  Engineering  with *an 


introduction  tOjCivil  Engineering  surveying  symbols  and  a  presentation3" on 
the  handling  of  a^lot  sumyl*  its  boundary,  tree. and  ^egltation  location,, 
and  -its  Contb'urs.^      *  • \  "  Jt  ^ 

\    UNIT  OBJECTIVE  . 
:    -k  »  $y        ^  * 

,  After  completion  of  this  unit  ttt|a  student  will  be  able  to  identify  \ 
general  Civil  Engineering  ^nd  Ci^ii  Engineering  Technology  terms,  aqd 
participate  in  a  discussion  of  the  history  .and , duties  inv Civil, 
Engineering,    The  student  will  exhit/it  a  working -kijojw ledge  of  Civil- 
Engineering  "^surveying  symbovls^Hnd  definitions,  and  an  unde,nstanding  of  * 
the  tisteic  lqft  survey.      ,  X   *  .  ms 

PERFORMANCE  OBJECTIVE  \  ' 


After  completion  of  this  unit,  the  student  will  be  able  to: 


X 


1.    Answet  questions  with  80%  accuracy, over  the  histqry  of  Civil 
Engineering  and  Civil  Engineering  Technology  and  Its  functions. 


2,  ;   Exhibit  knowledge  of  Civil  Engiijje^ring  surveying  symbols  and 

definitions,,    %   \    J  *  .     *  # 

3.  Possess  a  basic  understanding  of  a*  lot^  survey;  its  boundary 
•tree  and  vegetation  location  and  its  cont^ours^       -  „ 
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■'    t*  •    '         OUTLINE  OF  CONTENT 


I„  '  Drafting  ;in  Civil  Engineel 

Thfe  brief  .historical  background  to  engineering  activities  reveals 
that  the  .gldest  branefi  of.  engineering* is  civil  engineering,  With  it£- 
allied  field  of  civil  engineering  technology.    Today,  twenty  ^percent  of 
all  professional  engineers  ate  engage^  in  pivil  engineering  wor^.  -  Xhe  ^  . 
civil  engineer  is  .concerned  primarily  \with  the  activities  of  k  man  and  his 
interaction^  wdttt  the  environment..   The  civil  engirfeering  technologist  is 
employed  on  projects  designed  to  meet  the  needs  pf 'specific  individuals. 


—    ~.  mos'f^^prbminenf  activity  in^thd- civil  engineering  field  is 

structural  design.    Technologists  involved  in^this  "activity  are  concerned  *  / 

with  some  phase  of  the  design  of  buildings,  dams,  and  bridges. 
Structures  must  be  designed,  and  constructed  to  withstand  their  own  weight 
a6  welj.  as  such  natural  forces  as  earthquakes  and^winds,  and  they  must,  be  * 
suited  to  the  environments  in  which  they  are  built.    The  need  to  1 
accomodate  extremes  in  climatic  and  environmental  conditions  constantly 
presents  new  problems  and  challenges  to  the  engineering  teafb  concerned  %  . 
tilth  structural  design  'and  construction.  *  * 

Civil  engineering  technologists  often  are  empi^yed  dilfectly  ih 
supervising  and  monitoring  the  construction  of  various  facilities.     In  * 
*  these  activities,  it  is  necessary  to  see  that  the  ^designs  forj the  > 
structures  under  construction  are  carried  out  exactly  according  to!' the 
plagns.  Additionally,  the,  technician*  and  technologist  often  are  charged  ■» 
with  maintaining  the  quality  of  the  'materials  -us.ed  in  the  construction 
procedure.    The  engineering  technologist  working  in  construction  also' 
supervises  the  use  of  such  Ilea vy# equipment  as  trucks,  cranes,  earth 
mo  vet's,  ^concrete  mi^ing^and  placing  equipment  and  other*  devices  -and 
machines*  * 
p* 

*  -  '  &  * 

Another  key  occupational  area  of  the  civil , engineering  technologist 

is  the  construction  and  operation  of  transportation  facilities  such  as 

highways,  ^airports  and  railroads.    The~  tecHn'ologi'6t  may  be  involved  ia  ___      $j_  ^  

the,  initial  planning  phases  for  such  falfclities,,  assisting  the  engineer^ 

in  predicting  the  growth,  of  population,  the  volume  of.  anticipated  * 

traffic,  potential  future  problems  and  possible  alternate  locations  for  ' 

transportation'  facilities*    In  these  studies,  .the  -technologist  wilj.  be^  I. 

called  upon  to  give. full  attention  ttp  the  environmental  impacts  of 

pbnstnuatlon  activities  and 'operation  of  transportation  facilities.  a 

•  * '  •  *  *      *  .  -  *      '  *      ,  *  T 

As  in  otherCfields  where  the  construction 'of  facilities  is  £    *  a 
^necessary  and  important- .activity,  .in.  transportation  engineer ing* the 
technologist  wi'JLl  be  involved  ih  constructing  facilities  effifcidvtly  .  i 

und^r  Varying  conditions  oi  terrain ^and  climate.    He  will  be  involved  in  j- 
~ 'surveTtBg^rnd  crappring--M4~^-^he  nupnnHrtnn       ^^"«tnxatJ.cmL«!lLEiBa^^y»         "  - 
he  also  may  be  involved  In  the  analysis  of  transportation  systems  to         *  . 
insure  the"  maximum  efficiency  of  completed  networks.  (  >  y 


.  *  *  '  '  One  of*  the' oldest  and  most  important  areas  of  interest  for *oivil 

engineers  and  technologists  is*  that  of  *hydraulic«-the  panagepent- of  *  water% 

•eric  .        .       00  .   .  ;. . 


resources.    Included  in  this  area  ot&ctU$ky  are  the,  collection,* 
control,  use  and  conservation  of  water.    Ffoor  control,  drainage, 
reclamation  and  irrigation  projects  ate  planned  anc|  designed  by  .civil 
engineers  and  technologists  who  are  specialists  in  hydraulics ,  as  are 
navigation  projects,  water  storage  projects,  and  hydroelectric  power* 
plants. 

*   .   .  '  :  "  s  "  ' 

One  of  the  mdst  important  areas  of  activity  of  tthe  civil  engineering 
c    technologist  in  this  area  is  his  work  in  •assuring  safe  drinking  water 
supplies  and  efffectivef^s^w^ge  and  wastewater  disposal  systems. ^  With 
pqpulations  becoming  more  concentrated  and  modern  industry  growing 
.  rapidly,  the  amounts  arid  kinds  of  pollutants  introduced  into  rivers  and 
streams  and  other  areas  of  the  environment  assure  that  engineers  and 
technologists  wiiikitig  tn  LhB~arearnfff~i?§rre  an^  wastev^afer 

treatment  will  find  new  challenges  of  evgr-greater  complexity. 

;  *        ^.In  recent  years,  there  has  .been  a  -population  shift  f£om  ita 
*  to*  the  city,  aija  because  of  this,  many  of.ttye  activities'. of  theL, 
'engineering  technologist  working  in  construction,  ia  structural  de,o4^5 
in  transportation,  *and  in  water  management  will  be  focused' in  population 
centers.    Somcof  the  technologists  in  this  area  *de vote  their  time 
primarily  to  working^  with  -city  planners,  a  Ad,  urban  xievelopmentf  agencies , 
assisting  th^m  in  formulating  plans  for  growth  and  the  management k of 
urban  areas.  *  *  •   %  •    -  ^  • 

The'  activities  described  in  the  proceding  paragraphs -do  not*  include  . 

 ^Jllpf  ^ej'oss^^  in  which  "a,  civil  engineering technologist 

may  be'  ftigaged Rafter*  graduation^    However,  trom^hcT^  liste* "  the~      ;  --.  — 
prospective  technologist,  should  be  able  to  get  some  appreci^tiori  *of  the  * 
wide  variety  of  possibilities  within  this  broad  field. of  technology.  , 

*    Thet object  and  purpose  of  this  -section  on -Civil  Engineering  is  to 
acquaint  the  student;  with,  and  giye  him  a  working*  practical-  knowledge  of  ■ 
the  drawings  and  related  calculations  that  are  connected  with  plane  * 
.   surveying.    Plane 'surveying  deals  with  areas  .of  limited  extent  where  it' 
is  unnecessary  to  consider  the  curvature  of  the  earth,     it  deals  with  the* 
relative  location  *o£  points  on  or  ne^r  the  earth'.s  surface.  Geodetic 

_-.^rveying__takM^  earth  and  this  jinit 

will  not  go  into  that  part  of  civil  engineering?     *]~  ~   

i     *  *    -    .     {  & 

'   '         It:,  is^assumed  that  the  student"  is  familiar  with  thfe  use  and  care'  of 
drafting  instruments^ and  equipment  such  ,wehre  used  in  preceding  sections  ' 
in  mechanical  drafting.    Greater  care  in  the  execution  of  the  drawings  "of 
civil  engineering  is  usually  .required  than  in  ordinary  mechajiical  "or 
architectural  drafting.     In  order  to  keep  t^e  desired  consistent  relation, 
between  the  field  measurements  and,  the  completed  map,  considerable  care 
and  skill,  in  plotting  and  drafting  is  require^* 

In  mechanical  drafting,  dimensions  are  usually  noted "and  scaled  • 
-s — digeaalosa_,farom  thfe  drawings  are  not  f  reqaently*  u^ed.  *In  the  drawings 
4  connected  .w^tli  divil  engineering,  many  dimensions  are  omitted  and  it  is 

necessary'  fbr  the  users  of  the  maps  to  rely  on  scaled  distances- and  * 
y    an&ular  v&j£ca  that?  arc  ofrtainnH  hy  aeasuge«eat--£yam  rh^  *  - 


II.  Drawings  of  Civil  Engineering 

The  ordinary  drawings  connected  with  plane  surveying  in  civil 
engineering  consist  of  mapfr,  profiles *and  cross-sections. 

III.  Maps  — M!^       *  ,J 

A  map  is  a  graphical  representation,  by  means  of  lines  and  symbols,  v- 
of  a  certain  portion  of  the  earth's  surface.    Since  the  earth |s  surface 
is  curved*,  ther  shape  of  the  earth  being  that  of  an  oblate  spheroid  of^ 
revolution,  and  the  surface  must  'be  presented  on  the„plane  of  a  sheet  of 
paper,  there  will  always  be  some  distortion  in  the  finished  map.  Iji-the 
relatively  small  areas  considered  in  plane  surveying,  this  distortion 
"cannot  T5e  measured  by  ordinary  means.  *The  drawings  are  therefore  made  as' 
*  though  the  earth's  surface,  over  the  ^rea  being,  surveyed  andi  dapped,  is  - 
fiat.    All  rniasurejneats  made  in  surveying  are  horizontal  measurements  or 
the'  measurements  are  reduced  to  the  equivalent  horizontal  measurements 
before  being  used  in  map  plotting^  v 

^IV.     Profiles  \  4 

"k  ptyfile  in  .survey  drafting  is  a^  drawing  showing  a  vertical  sec.tion 
along  a  certain  surveyed  line.    These  a;re  usually  njade  by  plotting  the  . 
elevations  of  points  located  at  relatively  short  measured -distances  along 
a  cerrtain  located  line,  such  as  the  center  line  of  a  highway,  railroad  or 
-canal.     An  elevation,  as  the  term  is  used  in  surveying,  is  the  vertical 
distance-  of  a*  point  ^bove  or  below  9.  fixed  reference  plane.  $  The 
— reference  p-I^e-tMrefe^om^ttly—used— ifl-surveying-JLs^meaif  sea  leveJL._ 
Rrof iles  "are  along  and  in  the  direction  of  the  line  *  surveyed  and  are  * 
plotted  as  a  vertical  section.    Horizontal  and  vertical  scales  are* 
'necessary-    The  roijghness  of  the  earth  a  surface  along  the  line  surveyed 
determines  the  scales  to  be  used.  ,  The' 'horizontal  and  the  vertical  scales 
used  are  npt  'usually  the 'same.    Profiles  are  usually,  plotted  $m  squared, 
•cross-section  paper if  or  plan-profile  paper. 

:  V.      Cro3s  Sections  *  .'.   .  *  *  ^  tt 

^     .A  c'ross-section  is  .a  drawing  showing'  a  vertical  sectitftt  usually  at* 
right  %angles"*t6  tTie  "suYvey"'IIrie'.~"  Inf urmaticnt:  forrpib&ttiiig  cross*-3ections-  - 
Is  obtained  %y  running  elevations  along*  lines  usi^al^jKlocate^  at  right 
aisles  to  the  survey  lines  and. out  to  a 'sufficient  distance  on  each*  slfde, 
of  the  survey  line  to  obtain  thfe.  desired.  Information*    Reading  for      f  v 
elevations  are, taken  on  thfe  cfross-line  at%  places,  where*  tlher$  is  a  change 
in  the*  .slope  ,of  t^tic^terrain.    Another  method  is  to  tajfce  different  a 
^readings  and  tecord  the  "elevations  only  where  the  readings  show  a 
selected  coq^oflp:  yalue.,  Tjhe  ,  cross-lines  to-  the  survey.  liq|^  are  spaced  or* 
located  at  whole  station  numbers  ori  tfie  "survey  line'' and  at  chattfees  in  , 
direction **>f.  the  .survey  line.  '  JThese«*ci;oBS-li>MS  are  alsb*  placed  &t  afty 
other'  locations  alohg^ne' line  where  additi$frial  information  is  desired  Qr  • 
fhp  topography  ipdicatoo  th£$  they  arc 'needed*  ^The,  purpose  of,  £he- 


cross-lines  are 'to  furnish  information  *for',location  studies,  *ea^thwbrk 
palcuiation,  N drainage  atudietf'and  locations.    They  give  primly 


JnfnrjKMnn  ^n'  Aatermin*  £hft  gfl*!**  an^gohf  Igy ration ,  of  the  ^roanc} 


siirfacG^on  each  side  'of  the  surVey  line 
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VI.  Traverses 


%  -»      The  ixpress4<Ai  "ttaverse"  has  been  mentioned  in  the.  preceHing 
discussion.    A  traverse  is,  as  used  in  surveying^  a  succession  of  points, 
at- more  or  less  regular  measured  intervals,  connected  by  straight  lines 
the  directions  of  the  lines  and  the.  distances  between  points  having  beerf* 
measured.  There, are  two  types  of  traverses.    A  traverse  th^t  begins  at  a 
certain  point"  and  returns  to  the  point  of  beginning  is  called  a  "closed 
traverse".  This  is  the.  type  travetse  encountered^  in  the  survey  of  a  tract 
or  parcel  g£  land.^  A  traverse  that  does-not  return  to  the  pont  of 
beginning  is  shown  as  an  "open"  or  "continuous  traverse".  Station 
numbers  are  usually  used  to  indicate  distance^along  an  opeij  traverse.  A 
station  is  a  unit  of  100'feetV  This  is  known  asV^ull  station.  The 
fractional  part  of  a  full  station  is  known  as  a  plus"|  station.  The 
beginning  or. starting  paint  in-  an  open  traverse  is'ydklled  station  0+00. 
Open  traversers  are  usually  numbered  in  stations  continuously  from  the 
beginning  point  to  the,  end  of  the  traverse/     Appoint*  at  a  distance  of 
782.52  from  the  beginning  of  an  open  traverse  wbuld  be  numbered  7+82.52.  . 
The  seven  indicates  the  number  of  full  station^  and  the  82.52  indicates 
the  fractional  part  of  a  fullTJ station. 

During,  the  operation  of  running  a  traverse,  stakes  or  markers  are 
set  at  regular  intervals  on  the  line,  usually  100  feet  apart.  Sometimes 
the  distance  between  stakes  are  reduced  to  50  feet  or  25  feet  or  less. 
Each"  line  on  a*  traverse  is*4tno#n  as' a  course.  ^' 

'Examples  of  open  traverses  are  the  surveys  ,for  highways,  railways, 
canals  and  pipeline^.     v  1 


VII.  Distances  r> 


Distances  are  measured  in  the  field  with)  a  steel  tape,  usually  100' 
feet  ;ong.    The  process  of  measuring  distances  is  called  taping  ot 
^chaining.     Distances  are  almos£  always  measured'in  feet.    Another  -unit  of  a 
measurement  used  widely  at  one  t;ime  wa$.  the  Gutter's  chain.  %  \his  was,  a 
linked  wire  chaia  which  was. 66  feet- lbn£.  brokeh  down  into  lOO^ii^s. 
Each  link  was*7.92  inches  long.  '  This^unit  of % measurement  wafc  usedf  by 
law,  in  the  original  surveys  authorized  by  the  U.S. , Gov^rnmeht . 

.    Two  types,  of  measurement  of  angles  and  distances  ar<2  encountered. '' 
These  are  observed  quantities  which  are  actually . "observed  pf  measured  in 
the  field.    The  others  ate  calculated  quantities  which . are  calculated 
from  measured  quantities***  \    '9  ' 


The  actual  distance^  between  any  Cwq  Stations  is  found  by  -subtracting 
the  Smaller  station  number H rom^fche  larger  station  number*. 
*-  w'  *  •  u  * 

In  closed  traverses,  the  actual  distances  between  changes  in 
directions  of  ,the  lines' a?e  recorded  in  'feet  instead  pf  station  numbers. 


A 


t  \ 


All  measurements  giade  during  the-  survey  are  Recorded  as  they  are' 
%made  ina  durable  notebook.    The'  notebook  is  known  .as,  a  Field  Book. 
Notes  and  figure^  from  this  held  'book  are'  used  by  the  draftsman  'in  ^ 
"  making  the  .drawings  and  maps  *  required*    -Erasures  are  not*  pe.r.raittedr  inTa 
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field  book.  A  line  is  drawn  through  the  figure  to*  be* corrected  and  a  new- 
figure  written.  "  >  * 

*  . 
VIII.    Kinds  of  ttapsj  ' 

It  has  been  stated  before  that  a  map  is  a  graphical  representation, 
T>yTmeans  "oFTISes""ancT  sptfolsT  of  a"  jrortiorr~of  "the "earth/  s~surf  acev-  A*-  -  - 
the  location  of  objects,  both  natural,  and  artificial,  on  or  near, the' 
surface  of  the  earth. 

There  are  several types  of  maps  such  as  topographic,  geographic, 
•planimetric,  real*  estate,  road  maps,  ai^f  survey  maps  and  many  others.  If 
tlje  shape*  br  configuration  of  "the  grund  surface  is  shown  or  ind^^fted  on 
the  map,  It  is^  known  as  a  topographic  map;,  .  If  tfhe  relief  of  thf  ground- 
surface  is  not  shown  on  the  map,  it  is  known  as  a  planimetries  map. 
Geographic* maps  show  the  location  of  communities,  roads,  railroads, 
political  subdivisions  and  much  other  information. 


IX.  Ncales  * 
  * 

Practically  all  drawings  related  to  surveying  are  <|rawn  to  scale, 
that  is,  a  certain  distance  on  the  map  represents  a  proportional  distance 
on  the  ground.    The  ratio  of  a<  distance  on  the  map  to  the  corresponding 
distance  on  the  ground  is  known  as  the  scale  of  the  map.    We  may  state 
the  scale  of  1"  on  the  map  represents ' 100  ft.  on  the  ground  or  1  inch 
pepfresents  any  other  desirable  distance  on  the  ground.    The  scale  may 
also  be  stated  in  another  manner  such  as  1/5000.    This  means  that  one 
unlr'nf  mfiavsiirement__Qn*map  represents  5000  units  of  measurement  on^ the  _ 
ground,  .the  same,  units  of  measurement  being  used,  whether  ttifey  be  inches, 
yafd^  or  miles.    Another  type  scale  used  is  a  .graphical  scale.  *The  scale 
is  drawn  on  the  map*  and  represents  actual  distances.    The  "advantage  of 
*this  scale  is  that  any  distortion  due'  to  shrinkage  or  expansion  of  phe 
paper  also  distorts  the*  scale ^eqg^ly  and  the  scale  'or  ratio  remains 
true.     A  noted  sc^le  is  one  that  states  that  1  inch  represents  so  many 
.feet  such  as  1  inch  equals  1000  feet.    This  means  that  one  measured  inch 
on  the  map  represents  1000  feet  on  the  ground. 

'  '  .    >  .  s  .*••..,  • 

'X.      North  '.'*•'*' 

r       •  •  * 

All  maps  should  show  in  which  diTection  the  north  is,  in  OVder  that 
the^  user  may  orient  the,  map  w'ith  direction  on  the  ground.    The  north  is 
indicated  by  an  arrow  with  the  head  pointing  north. 

XI.    Titlefe  *  ,  *  ,  . 

%  * 

Each  map  should*  include  a  title.   ..This  gives*enough  information  for 
the  map  to  be  used  intelligently.    The  title  s>i6uld  show  the  name  or 
subject  of  ttte  ina{>,  the  authority  or  who  made  the  map,  the  direct  ion*  of 
'the^meridian,'  the  scale  and  any  other  information  needed  to  use  the  .map.* 


*  \If  conventional  signs  out  of  the  usua\-are  used,  a* legend  is  given 
showing  atfacfcly  what  the,  sigijs  or  symbols  mean  or  represent.  Anything 

ordinarjt^sjiouid  be  explained  by  a*  notation  at  a'  

convenient  place  «on  the  map.  •       <  , 


XII. 


Symfro^s^y  „  9 
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Objects  'ar^  represented  on*a^raalp  by  certain  .signs  and  symbols.^  Many 
of  these  are  c&nv^tional,  "that .  *is  vthey  *aj:e  so  widely  used  that  they  are 
easily  recognized.    When*  a  certain  sigri  or  symbol  ^becomes  accepted  widely 
#to  mean  a  certain  future  pr  structure  it  becomes  conventional*  The 
.student  will  soon  make!  4-  ifclate  showing  many  generally  acpeptedf  signs  and 
T'syrnlJoT^nEo^Fe  present  obJectsV'^*"  7 " 

^klll  Lettering  '  "  %  1 

Lettering  on  a  map  isof  great  importance;    Poor  lettering  will  ruin 
the  appearance  of  an  otherwise  perfect  drawing.    Good  lettering  ability 
i    can  be  acquired  only  by  studied  and  frequent  practice. b   It  is  assumed  t  - 
here  that  the'student  has* learned  the  principles • of  lettering  in  a  0 
previous  unit  in  drawing  ^and  can  continue  with  the  required  practice  to 
become  skilled  in  lettering*  * 

oXIV.  Notes  and  Legends  '  fc  • 

Notes  and  legends  are  used  on  a  map  for  explanatory  purposes  to 
avoid  any  doubt  'in  the  map  users  mind.    They  should  be  "brief  but  clearly 
understandable.    A  ke^to  any  but^ widely  accepted  symbols  Should  be  shown 
on, the  map.    An  acceptable 'place  for  notes 'an$l  legends  is  -near  the  title 
block  where  they  are  easily  seen.  0 


r 
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TEACHER  ACTIVITIES 


I,   zrlake  transparencies,  if  not  provided,  I 
/  ^ 

  -    -  - 

"II/"*  Discuss  unit  ^ad  specific  objectives  of  Civil  Engineering  and  Civil 
*"^(kEngineering  Technology, 

III*    Coyer  contents  and  give  presentation  on? symbols  when  the  subject  is 
i  presented,     *  '  " 

IV,    Emphasize  importanc^'of  surveying  and  show  transparencies  on  basic 
lot  survey,      -  J 

o  '  /  • 

V,    For  evaluation  list  symbols  on  chalk  board  and  ask",  for  the 
.   definitions, , 


'S 


•-(•■ 


■375- 
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STUDENT  ACTIVITIES 
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% I.    Read  objective  sheet. 
^    It.    Study  Information  sheet  No.  1  jf , 

III.    If  provided,,  study  unit,  contents.  < 

• »  » 

IV.    Take  tqst. 
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I.     Drafting  in- Civil  Engineering  ^  | 

The  brief  historical  background  Xo  engineering  activities  reveals  that 
the  oldest,  branch  of  engineering  is  civil  engineering,  with  tts  allied 
fiecld  of  civil  engineering  technology.    Today,  twenty  percent  of  all 
professional  engineers  are  engaged  in  civil  engineering  work.    The  civil 
engineer  is  concerped  primarily  with  the , activities  of  man  and  his 
interactions  vfrth  the  environment.    The  civil  engineering]  technologist  is 
employed  on  projects  designed  to  meet  the  needs *of  specific  individual^. 


it^ac-t-i-v-i  ty       t-he-  civil-  -engineering-  ^f-i-eld-lV-stractura  1 
design.    Technologists  in^ol^ed  in  this  activity  are  concerned  with  some 
phase  of  tS\e  design  of  buildings,  dams,  and  bridges.    Structures  must  be 
designed  and  constructed  to*  withstand  their  own  weight  as  well  as  such 
na/tiir-al  forces 'as  earthqaak^s  and  winds,  and  they  must  be  suited  to  the 
environments  in  whicji  they  are  built.    The  need  to  accomodate,  extremes  in 
cl^paatic  and  environmental  conditions  constantly  presents  new  problems 
•and  cha]J.ejiges  to  the  engineering  team  concerned  with  structural  design 
and  consls£uctijOn.  *  * 


Civil  ei^ineertng  technologists  often/are  employed  directly  in 
supervising  and  monitoring  the  construction  o£  various  facilities'.  In 
these  activities,  it  is  necessaVy  'to  see  th^t  the  designs  for  '.the 
structures  under  construction  are  carried  out  exactly  according  to  the 
-pianfr* — Additionally-  the  technlclan-^cLJ^chnal^^     often  are^harged^ 
with  maintaining  the  quality  of  th6  materials  used  in  the  construction 
procedure.    The*  engineering  technologist  working  in  construction  also 
supervises  the  use  of  such  heavy  equipment  as  trucks,  cranes,  earth  * 
movers,  concrete  mixing  and  placing  equipment  and  other  devices,  and  " 
machines.  '  ,  »  ' 


Another  key  occupational  $rea  of  the  civil  engineering  technologist  is 
the  construction  and  operation  of  transportation  facilities  such  as 
highway^, *  airports  and  railroads.    The  technologist .may  be  involved  in 
the  initial  planning  phases  for  such  facilities,  assisting  the  engineer 
in  predicting  tHe  growth  of  population;  the  volume  of 'anticipated  ■ 
traffic,  potential  future  problems  arftd . possible  alternate  locat€c/ns  for' 
transportation  facilities.    In  these  studies,  the  techno^&ist  will  be 
called  upon  to  give  full  attention  to  the  environraental^Mjtacts  of 
construction  activities  and  operation  of  transpiration         lities . 

*      V  v. 
As  in  other  fields  where  the  construction  of  facilities  is  a  necessary 
and  important  activity^  in  transportation  engineering  the  technologist 
Vill  *be  involved  in  constructing  facilities  efficiently  under  varying 
conditions  of  terrain  and  climate.    He  will  be  involved  in  surveying  and 
mapping-^dn4  in  the  ^supervision  of  construction.  .  Finally,  he  -also  may  4be 
involved  in  the  analysis  of  transportation  systems  ta  insure  the  maximum 
"efficiency"  of  comf^eted^n^f^ofksi  r~        "   —  -  :  ~ 
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INFORMATION  SHEET  NO.  1 
(CONT. ) 


One  .of  the  oldest  and  most  important  areas  of  ^.interest  for  ctvil, 
engineers  and  technologists  is  that  of  hy^raulics-the  management  of  water 
resources.     Included  in  this  area'  of  activity  are  $he  collection, 
control,  use  and  conservation  of  water.     Floor  control,  drainage, 
rec^ma^tion,  and  irrigation  projects  are  planned  and  designed  by  civil 
engineers  and  technologists  who  are  specialists  in  hydraulics,  as  are 
navigation  projects,  water  storage  projects,  and  hydroelectric  power 
?  plants. 


~On~e~~of_~£he  most"*  important  areas  06  FcFivTty~of  the  civil  engineering  ~~ 
technologist  in  this  area,ds\^fc  work  in  assuring  safe  drinking-water 
supplies  and  ef  f  ective  ^sefcage  and  wastewater  dis'posal  systeps.  r  Withv 
populations  becoming  more  concentrated  and  modern  industry  growing 
rabidly,  the  amounts  and  kinds  of  pollutants  introduced  into  rivers  and 
streams  and  other  areas  of  the  Environment  assure  that  engineers  and 
technologists  working  in  the  area  of  water-supply  and  wastewater 
treatment .will  find  new. challenges  of  ever-greater  complexity. 

Jtn_recetiiL  years,  there  has  been  a  population  shift-from  the  country  to 
the  city,  and ( because  of.  this,  many  of  the  activities  .of  the  civil'  . 
engineering  technologist  wbrHing  in  construction,  in  structural  design, 
in  transportation, *  and  in  water  management  will  be  focused  in  population 
centers.    Some  of  the  technologists  in  this  ^area  devote  their  time 
•primarily  to,  working  with  city,  planners  and  urban  development  agencies, 

^asTi^TTng— ttearttr^^   

urban  areas.  - 

The  abtivities  described, in  the  proceding  paragraphs  do  not  include  a^l 
of  the -possible,  activities  in  which-a  civil  engineering  technologist  .may 
Be  engaged  after  graduation.    iHowever,^  from  those  ^j.sted,  the  prospective 
technologist  should  be  able  to  get  some  appreciation  of *  the  wide  variety 
mof '  possibilities  within  this  broad  field  of  technology..  * 
.Another  old  area  of  interestSio  civil  engiaeers*  is  surveying?^J^it  is 
with,  this  area  that  the' rest  of  this  unit  will  deal..  . 
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HIGHWAY 
RAILROAD  0 
HIGHWAY  BRIDGE 
RAILROAD  BRIDGt 
DRAWBRIDGE** 
*   SUSPENSION  BRIDGE 
DAM  ' 
TELEPHONE  LINES 
POWER.  LIKIE 
BUILDINGS 
CAPITA! 
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COUNTY '  SEAT 
OTHER.  TOWNS 
BARBED  WIRE  FENCE 
SMOOTH  WIRE  FENCE 

H£D$E 

OIL  on  OAS.  WELLS 
WINDMty!l , 
TANKS 

CANAL  o»  DITCH 


CANAL  LOCK- 

CAN  AL  LOCK  (uotaim^ 
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AQUEDUCT  •«  WATER 
PIPE' 
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ooo  o 
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""NATIONAL  STATE  LINE- 
COUNTY  LINE. 


9  ' 


  TOWNSHIP  •*  DISTRICT  LIME 

-----  CITY   LINE  -  j,  


TRIANGULATION  STATION 
BENCH  MARK -ELEVATION 
ANY.  LOCATION  STATION  ' 
'STREAMS^ 
LAKE— POND 
FALtS  AND  RAPIDS 

TOURS  r"  7 

HACHURES 

SAND  AND  SAND  DUNES 
MARSH 

WOOfcLAND/7  , 
ORCHARD 
QRASSLAND 
CULTIVATED  FIELDS 
COML.  oa  MUNICIPAL  FIELD 
AIR  -LANDING  FIELD 


MOORING  "t^AST 

i 

-ArRr-HGHT-^EtACON  ( 


AUX.  AIR  -  LIGHT 
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RAILROAD  — ■  
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Highway  bridge  . , 

RAILROAD  BRIDGE 
DRAWBRIDGES 
SUSPENSION  *BRIDGE 
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DAM  '   "  ; 
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POWER  LINE 


BUILDINGS 


CAPITAL 
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CANAL  9r  DltCfl 
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aqueduct/water  pipe 
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COUMTY  LINE 
DISTRICT  LINE      ■  ' 

CITY  LINE  • 
TRIANGULATE  STA 
BENCH  MARK  and  ELEV. 

f 

any  location  sta. 
streams; 

•  LAKE  or  POND.    .  . 
'FALL'S  AND  RAPIDS 
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SAND  SAND  DUNES 
MARSH 

WOODLAND  :  .  - 
ORCHARD 

/ 
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GRASSLAND. 
CULTIVATED  FIELDS 
COML.  or  M UN.  FIELD 

i 

AIR  LANDING  FIELD 
MOORING  MAST  . 

» 

AIR  LIGHT  BEACON 
AUX.  AIR-  LIGHT 
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•  UNIT  TEST 

.  v 

Place  Civil  Engineering  Surveyingv symbols  on  chalk  board  and  ask. students 
to  copy  symbol  and  provide  definition. 


* 


1  •  *\ 

DD  4.14 

EQUIPMENT  AND  SUPPLIES 

!•  Ordinary  #2  pencil  with  eraser • 

2.  Ordinary  tablet  or  notebook  paper. 

3.  A  more  or  less  smooth,  flat  surface  to  draw  on. 
4#  Ruler  and  straight  edge. * 

5*  Symbols  on  handout  mimeograph  paper  or  chalk  board. 
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<     -  *  DESCRIPTION  OF  UNIT 

This  unit  contains  brief  descriptions  of  various  engineering 
specialties  and  their  functions. 


UNIT  OBJECTIVE;  . 

After  completion  of  this  \init -the  'student  will  possess  an  understanding  of 
several  e»gineering  specialties  not  discussed  in  the  first  four  units.    This  , 
unit  is  intended  *to  be  a*  conclusion  to  this  instructional  section  and  should  be 
evaluated  comprehensively  with  the  previous  four  units. 


PERFORMANCE  OBJECTIVES^ 


..After  completion  of  this  unit  the  student  .will  have  acquired  a  basic 
knowledge  of  a  variety  of  engineering  specialties. 
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OUTLINE  OF  CONTENTS 


I.    Electrical  Engineering  * 

As  mentioned  previously,  electricity  was.  first  used  to  supply  > 
illumination  and  to  permit  communications  over  long  distances.  Howeyer, 
these  uses  of  electricity  are  being  replaced  Rapidly  by  the  use  of 
electricity  to  furnish  power  for  industrial  and  domestic  use.    A  student 
who  is  interested  in  a  career  in  electrical  engineering  technology  may 
wish  to  consider  working  in  the  field  of  electrical  power  generation  and 
transmission  or  i^  the  use  of  electrical  power  in  the  Home  or  in  an 
industry.^  Technologists  might  also  be  involved  in  the  development  of 
communications  systems  or  new  and  more  efficient  lighting  systems  based 
upon  electricity  and^  electronics. 

The  development  of  oommuni cat ions  technology  as  a. distinct  area 
within  electrical. engineering  technology  has  been  very  rapid  during  the 
last  fifty  years  and  continues  at  a  gre^t  pace.    The  sequence  of 
communications  ^devices  based  upon  electricity  arid  electronics  includes 
the  telegraph,  tt>e  telephone,  the  wireless  set,  the  radio,  motion 
pictures  with  sound,'  telephoto  transmitters, ' and  television.  These 
devices  have  been  developed  and  manufactured  in  greater  complexit}L_with 
ra«re  reliability  and  at  lower- costs  with  each  succeeding* year. 
9    Electrical  engineering  technologists  cah  participate  in  the  development 
and  testing  of  new  communication  dev^es  as  well  as  supervision  of  the 
*  manufacturing* of  already  developed  devices.    Additionally,  electrical 
engineering^ technologists  specializing  in  communications  may  be  involved 
in  the  generation,  tfansmission,  and  reception  of  electro-magnetic  waves 
through  radio  and  television  stations  and  other  ^communication  facilities. 
Thus,  one  of  the  oldest  uses  of  electrical  'technology  continues  to  be  one 
of  the  most  Important.  * 

^fn  addition  to  the  direct  use  of  electricity  to  power  industry  and 
to  furnish  light  and  heat  in  homes,  electrical  phenomena*  are  being 
utilized  if||even  greater  ' sophist icati6n  and  qomplexity  to  control  and 
monitor  industrial  processes,  living  conditions,  and  many  other 
processes.    Many  of  these  sophisticated  instrumentation  systems  are  based 
upon  electronics.  * 

* 

Electrical  engineering  technologists  who  ^are  involved Jin^ electronics 
will  assist  in  the  de^ign^  manufacture,  and  use  of  Various  types  of 
vacuum,  tyibes  and  solid  state  electronic  devices.     In  addition,  they  can 
assist  engineers  in  designing  and  testing  new  electronic  devices  designed 
for  communications  or  for  instrumentation.       *  x» 

z  t 

Ofie  of  *these  uses  for  .electronic  devices  is  too  important  that  it 
deserves  special  consideration.    This  is  the  use  of  electronic  and 
electricity  devices  in  the  modern  digital  and  analog/ computers.  Because 
of  the  capabi^i%y performing  complex  operations  very  rapidly  through 
%  the  use  of  electronic  circuits',  electrical  engineers  and  technologists 
have  developed  very  small  computers  which  are  capable  of  performing  • 
complex  calculations  and  computations  in  fractions  of  a  second.  The 
electrical  engineering  technologist  is  almost  certain  to  become  involved 
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in  some  way  in* the  design,  manufacture,  or  use  of  such  devices  if  this 
area  of  activity  is  of  interest  to  him.    The  use  of  microprocessors  and 
minicomputers  in  *hissffeld  is  one -of  the  most  rapidly  growing  areas  of 
technology  tqday  and  premises  a  grpwing  future  for  electrical  engineering 
technologists.  ... 

IX.     Chemical  Engineering  ' ,  ^  ^ 

Chemical  engineering  technologists,  are  involved  with  the 
preparation,  separation  and  analysis  of  chemical  substances.    They  often 
engage  in  the  study  of  the  composition  and  changes  in  composition  of  t 
natural  and  man-made  substances.'    In  these  activities,  the  chemical 
engineering  technologist,  relies  heavily  on  a  background  in  chemistry. 
However,  his  activities  are  not  limited  to  the  preparation  and  analysis  . 
of  chemical  substances.     The  chemical . engineer ,  as  opposed  to  the 
chemist^  is  concerned  with  the  maximum  utilization  of  raw  materials  to* 
mass-produce' substances  through  die  use  of  technology  to  control  chemical 
and  physical  processes.    Technologists  work^with  chemical  engineers  in 
,the  development  of  new  products,  the  design  of  new  processes,  and  the 
planning  and  operation  of  chemical  plants.-    They  may  be  employed  in 
assisting  chemical  engineers  in  the  manufacture  and  analysis  of  each 
chemicals  as  salts*  acids,  or  alkalies,  all  of  which  are  used  in  great 
quantities  in  modern  manufacturing  processes. 

Technologists  in  ch'enfical  engineering  also- may  be  involved  in  the 
refining  of  such  natural  materials  as  petroleum  and  rubber.     Petroleum  is 
utilized  as  a  fuel  in  such  forms  as  natural  gas,  gasoline,  kerosene,  and 
fuel  oil.  The  chemical  engineering'  technologist  ra<iy  be  ^involved  in  some  - 
way^in  the  refining  and  purifying  of  petroleum  fuels,  as  well^S  in  the 
manufacture  of  chemicals  f ijpn -petroleum  {petrochemicals).    This  is  a 
growing  f^eld  in  which  chemical  engineering  technologists  are  being 
employed  in  'ever-greater  numbers.  ^ 
S 

Other  growing  fields  of  manufacture^ and  development  in  the  chemical 
engineering  industry  include;  the  development  of  biochemicals  produced"^ 
nature  by  plants  and  animals.  <tfhe  chemical  engineering  technologist 
working  in  this  area  would  be  one  who  is  interested  in  developing  . 
chemicals  produce^  in  nature  in  great  quantity,  at  a  reasonable  cost, 
.with  a  high  degree,  of- purity.     In  other  words,  the  technologist  is 
employed  in  trying  to  repfodu4e  f  in'  full-scale 'manufacturing  plants,  the 
biochemical  processes  which  occur,  in  nature. 

In  all  of  the  activities  previously  mentioned;  the  technologist  is 
involved  in  the  production  of  a  given  chemical, substance  through  the 
control  of  a  chemical  and  physical  process.     Because  of  the  importance  of 
-process  control,  many  technologists  also  are  employed  in  the  study  and 
perfection  .of  basic  chemical  and'  physical  processes  called' unit 
operations.     Unit  operations  include  chemical  reactions,  separation.  " 

-processes  ^heat„and_J?ass^ransfa^   

technologists  assist  in  .the  control  and  perfection  of  chemical  reactions 
within  engineering  plants  and  also  are  concerned  with  the  design  of 
separation  equipment  and  with  the  ^developtnenVpf  control  systems  for  the' 
separation  process. 
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One  of  the  most  important  applications  of  this  type  of  unit 
operation  combines  the  work  of  the  chemical  engineering  technologist  with 
that  of  the  civil  engineering  technologist.    These  professionals  \ 
collaborate  in  the  use  of  separation  operations  to  purify . drinking  water 
and  to  treat  sewage  waste.    In  utilizing  various  unit  operations, 
chemical  engineering  technologists  try  to  make  reactions  proceed  as 
rapidly  as  possible,  with  the  lowest  input  of  energy,  to  achieve  the 
greatest  efficiency  and  the  lowest  cost. 

II^L.    Other  Engineering  Specialties 

\      In  addition  to  the  fields  mentioned  above,  other  specialized  areas 
of.  *  interest  have  developed  i^t  engineering  technology  as  a  result  of  a 
combination  of  efforst  in  the  older  branches  listed  above  and  in  response 
to  specialized  needs.    For  example,  -one  branch  of  engineering  technology 
called  materials  engineering  technology  has  ^evolved.    This  specialization 
includes  geological  engineering  technology,  mining  engineering 
technology,  plastic^  engineering  technolo&Jr,  and  simply, /materials 
technology,. 

*r 

Technologists  involved  with  geological  engineers  study  rocks  and  « 
soils  to  determine  the  configuration  and  chatacteristics  of  the  surface 
and  subsurface  of  the  earth.     Technologists  employed  in  this  area  "analyze 
data  and  monitor  the  performance  of  excavation,  soil  slopes,  and  so 
forth.    They  engage  in  the  analysis  and  interpretation  of  aerial 
photogriaphs  and  data  obtained  through  various  sophisticated  monitoring 
techniques  designed  to  investigate  the  earth1 s  crust. 

Technologists  working  in  mining  engineering  .explore,  locate, 
develop,  and  assist  in  mining  such  valuable  commodities  as  fuels  and 
V>res,  Including  natural  gas,  oil*  coal,  copper, 'gold,  and  silver.  Some 
technologists^  working  in  thefield  of  petroleum  exploration  and"  pr9duction 
are  called  petroleum  engineering  technolo&^sj;  because  of  their  intense 
specialization  in  the  techniques  qf  exploration  for  and  production  of 
natural  gas  and  oil.    Other  technologists  spec tali zing  in  the  smelting  of 
ores  and  the  production  "of  metals  from  ores  are .called  metallurgical 
engineering  technologists.    Ceramic  engineering  technologists  are 
involved  in  the  preparation'  of  non-metallic  products^  from  vlrious  raw 
materials  through >the  application  of  heat  in  ovens,  furnaces,  and  kilns. 
Some  technologists  are  -called  simply  materials  technologists  because  of 
-their  general  study  of  .materials  and  materials1  structures,  and 
processing. 

In  addition  to  those  specializing  in  the  materials  engineering 
.technology,  industrial  engineering  technologists  /yspeciaJLize  in  the 
expanding  field  of  automating  manufacturing  processes  and  achieving 
greater  economies  in  the  use  of  raw  materials,  ^his  field  is  devoted  to 
the  development,  installation,  and  operation  of  large  systems  involving 
people,  machines,  and  raw  materials.     Industrial  engineering  technologist 
assist  engineers  in  using  various  techniques  to  maximize  production  and 
minimize  costs.  *  . 

.  * 

Other  engineering  technology  specialtyN%are£s  have  developed  as  a 
result  of  specialization  in  particular  areas  by  civil  engineering- 
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technologists,  or  chemical  engineering  technologists.  ,For  example,  many 
individuals  who  work- closely  with  architects  and  civil  engineers  in  the 
design,  planning,  construction,  and  maintenance  of  structures  are 
referred  to  a  architectural  engineering  technologists.  This 
specialization  has  become  necessary  because  in  recent  times  buildings 
have  increased  greatly  in  sizk  and  complexity.^  In  ordet  to  use  materials 
and  structural  elements  in  the  most  efficient  way"  to  insure  a  safe  and 
comfortable  environment  for  the  persons  using  these  large  complex 
structures,  it  has  become  necessary  for  engineers  and  architects  to  have 
trhe  assistance*  of  certain  technologists  who  have  concentrated  their 
educational  efforts  in  the  areas  of  building  design,  structural  design,  . 
and  the  design  of  mechanical  and  electrical  equipment.  These 
technologists  work  closely  with  the  architects  and  engineers  to  furnish 
Structural,  air  conditioning,  plumbing,  communications,  lighting,  and 
transportation  systems  in  a^wollHL n-tegrated  package,  in  modern 
structures.  / 

Another  example  of  the  intense'  specialization  necessary  on  the  part 
of  some  technologists  is  the  area  of  aerospace-  engineering  technology. 
Mechanical  engineers  have  been  interested  in  the  development  of  power 
plants  and  airframes  for  many  years,  while  at  the  same  time,  Chemical 
engineers  and  chemical  engineering  technologists  have  been  wooing,  on  the 
development  of  new  and  better  fuels.    However,   the  utilizatioi»f  fuels 
in  space  vehicles  has  required  that  a  lar^e  group' of  engineers  specialize 
in  the  field  of  aeronautics  and  aerospace  engineering.  Aerospace 
engineering  technologists  hav$  assisted  in. the  development  of  efficient 
and  powerful 'engines  for  sp^ce  vehicles  and  have  cooperated  with 
electrical  engineers  in  the  development  of  control  systems  for  space 
vehicles  and  $or  instruments  to  monitor  the  performance  of  such  vehicles 
during  flight.  v  '        •      ^  '  . 4 

s    The  growing  emphasis  "on  nuclear  power  as  a  possible  source  of  enetgy 
has  led  some  engineers  and  technologists  to  specialize  in  the  generation 
and  transmission  of  power  obtained  through  nuclear  reactions.    Thus,  the 
new  field  of  nuclear  engineering  technology  has  developed.    Persons  . 
engaged  in  this  field  are  concerned  with  theTdesi'gn,  construction,  and 
operation  of  nuclear  reactors.    Because  of  the  serious  consequences  of  an 
accident  in-a  nuclear  power  piLant,  a  significant  portion  of  the  nuclear 
engineering  technologist's  effort  willv be  devoted  to  monitoring -and 
controlling  power  plant;  operation  and  maintenance.    As  tother  sources  of 
energy  become  more  expensive  and  less  plentiful,  emphasis  on  nuelear 
energy- will  increase,  and  the  field  of  nuclear  engineering  technology 
will  become  more  important. 

Many  other  particular  specialties  could  be  identified  in. the  bast 
spectrum  of  engineering  technology.    These  specialties  have  developed  as 
a  result  </f  concentration  of  effort  on  the  part  of  engineers  and 
technologists  trained  in  more  traditidftal  fields  who  have  responded  to 
particular  needs.    It  i§  impossible  to  list  all  of  these  specialties 
here.*  However,  almost  all  of  these jiew  special  interests  within  the 
field  of  engineering  technology  are  outgrowths ^>f  the'more  traditional 
fields  of  engineering  decribed  in  detail  above.    Thus,  -a  studen  seeking* a 
career  iri  engineering  technology '  generally  can  reci'eve  adequate  4 
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preparation  for  work  in  a  particular  specialty  area  by  studying  in  one  of 
the  more  traditional  areas  of  ^engineering  technology  listed  above. 
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TEACHER  ACTIVITIES 


1.  Mscuss  uftit  ; 

2.  Handout  information  Sheet  No.  1. 

3.  If  a  test  is  given  itv  should' be  comprised  of  those  items  discussed 
in  detail  throughout  the  five  u^nits.  * 
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STUDENT  ACTIVITIES 


1«    Study  information  sheet  Na.  I# 


2,    Take  test,  £f.*given;  or  participate  in  discussion  o£p variety  of 
"engineering  areas,  t  '  '  N  ' 
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INFORMATION  SHEET  NO*  1 


I.     Electrical  Engineering  ' 
•   *  * 

As  mentioned  previously,  electricity  was  first  used  to  supply 
illumination  and  to  prmit  communications  over  long  distances.  Howevei£ 
th^se  usear^ of  electricity  are  being  replaced  rapidly  by  the  us£  of  ^ 
electricity  to  furnish  power  for  industrial  and  domestic  use.    A  student 
who  is  interested  in  a  career  in  electrical  engineering  technology  may 
wish  to  consider  working  in  the  field  of  electrical  power  generation  and 
Transmission  or  in1  theT^se  of  *  electrical'  power  iyi  the  home  or  in  an 
industry.  '  Technologists  might  also  be  involved  in  the  development  of 
communications  systems  or  new  and  more  efficient  lighting  systems  based 
upon  electricity  and.  electronics.  s 

The  development  of  commujiications  technology  as.  a  distinct  area  within* 
electrical  engineering^technology  has  been  very  rapid  during  the  last 
^flf ty  years,  and  continues  at  a  great  pace.    The  sequence  of 
communications  devices  based  upon  electricity^  anc^  electronics  includes 
the  telegraph,  the  telephone,  the  wireless  s£t,  the  radio,  mofcion^ 
pictures  with  sound,  telephoto  transmitter^,  and  television.  These 
devices  have  been  developed  and  manufactured  in  greater  complexity  with 
more  reliability  and  at  lower  costs  with  each  succeeding  year. 
Electrical  engineering  technologists  can  participate  in  the  development 
and^  testing  of  ne*^  communication  devices  as  well  as  supervision  of  the 
manufacture  of  already  developed  devices*.    Additionally,  electrical 
engineering  technologists  *  specializing  in  communications  may  be  involved 
in  the  generation,  transmission^  and  receptiorPTJf  electro-magnetic  waves 
through  radio  and  tilevisitpn  stations  and  other  communication  facilities. 
Thus>  one  of  the  oldest  uses  of  electric&r  technology  continues  tt>  be  one 
of  the  most  imp«f^Sftit^  ,  ' 

*  J 

In  addition  to  the  direct  use  of  electricity  to  power  industry  and  to 
furnish  light  and  heat  in  homes,  electrical  phenomena  are  being  utilized  " 
-in  even  gbeater  sophistication  and  complexity  to  control  and  raonito? 
iridustr.ial  processes,  living  conditions,  and^  many  other  processes.  Many 
of  tljese  sophisticated  instrumentation  sys  terns  ^are -based  upon 
electronics.       .  s  ~-  ^ 

Electrical  engineering  technologists  who  are  involved  in  electronics  .will 
assist  in  the  design,  manufacture,  and  use  of  various' types  of  vacuum 
tubes  and  solid  state  electronic  devices.     In  addition,  they  can  assist 
engineers  in>designing  and  testing  new  electronic  devices  designed  for 
communications  or  for  instrumentation.  -     V,  . 

^One  of  these  uses  for  electronic  devices  is  so  important  that  it  deserves^ 
special' consideration.    This  is  ttfe  use  of  electronic*  and  electrical 
devices  in  the  modern  digital  and  analog  computers.    Recaube  of  the 
capability  of  performing  complex  operations  very  capialy  through  the  use 
of  electronic  circuits,  electr/ical  engineers  and  ^technologists  have 
developed  vei;y  small  computers  which  a»re  capable  of  performing 
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complex  calculations  and  computations  in  fractions, of  a  second.  The 
electrical  engineering  technologist  is  almost. certain  to  become  involved 
in  some  way  in  the  design,  manufacturer,  or  use  of  such  devices  if  this 
area  of  acfi'vity  is  of  interest  to  him.     The  use  of  microprocessors  and 
•minicomputers  in  this  field  is  one  of  the  most  rapidly  growing  areas  of 
technology  today  and  promises* a  growing  future  for  electrical  engineering 
technologists.  V  £ 

II.    Chemical  Engineering 

CHemical  engineering  technologists  are  involved  with  the  preparation, 
separation,  and  analysis  of  chemical  substances..  They  oftren  engage  *in 
the  study  of  the  composition  and  changes  in  composition  of  natural  and 
^man-made 'substances.    In  these  activities,  the  chemical  engineering 
technologist  /relies  heavily  on  a  background  in  chemistry.    However,  his 
activities  aTre  not  limited  to  the  preparation  and  analysis  of  chemical 
substances.    The  chemical  engineer,  as  opposed  to  the  chemist;  is 
concerned  with  the  maximum  utilization  of  raw  ^materials  to  mass-produce 
substances  through  the  use  of  technology  to  control  chemical  and 
physical  processes.     Technologists  work  with  chemical  engineers  in  the 
development  of  new  products,   the  design  of  new  processes,  and  the 
planning  and  operation 'of  chemical  plants,     Tfcey  may  be  employed  in 
assisting  chemical  engineers  in  the  manufacture  and  analysis  of  such 
^chemicals  as  salts,  acid's,  or  alkalies,  a.11  of  which  are  used  in  greab 
quantities  in  modern  manufacturing  processes. 

Technologists  in  chemical,  engineering  also  may  be  involved  in'  the 
refining  of  such  natural  materials  as  petroleum  and  rubber.  Petroleum 
is  utilized  as  a  fuel  dn  sucfc  forms  as  natural  gas,  gasoline,  kerosene, 
and  fuel  oil.    The  chemical 'engineering  technologist  may  *be  involved  in 
some  way  in  the  refining  and  purifying  of  petroleum  fuels,  as  well  as  in 
the  manufacture  of  chemicals  from  petroleum  (petrochemicals).    This  is  a 
growing  field ^in  which  chemical  engineering  technologists  are  being      •  ; 
emplbyed  in  evet-greater  numbers..   ^  * 

0.ther  growing  fields  df  manufacture  and  development  in  the  chemical 
engineering  industry  include^  the  development  of  biochomicals  produced, in 
nature  by  plants  and  animals.     The  t&eraical  engineering  technologist 
working  In  thj.s  area  wpuld  be  one  who  is  interested  in  developing 
chemicals  produced^  in  nature  in  great  quality,  at  a  reasonable  cost,* 
with  a  high  degree  of  purity.     In  other  words,  the  technologist  is  * 
employed  in  Giving  to  reproduce,  in  full-scale  manufacturing*  plants,  the 
biochemical*  processes  which  occur  in  nature* 

In  all  of  the  activities  previously  mentioned,  'the    technologist  is 
involved  in  the  production  of  a  given  chemical  substance  through  the 
-control  of  a  chemical  and  physical  process.    ♦Because  of  the  importance  '  . 
of  process  control,  many  technologists  also  are  employed  in  the  study 
and  perfection  of  basic  chemical  and  physical  processes  called  unit 
operations.    Unit  operations  include  chemical  reactions,  separation 
processes,  heat  and  mass  transfer  processes.    Chemical  engineering- 
technologists  assist  in  the  control  and  perfection  of  chemical  reactions 
within  engineering  plants  and  also  ^re .-concerned  with  the  design  of 


) 


4 


407 


DD  5.12 

separation  equipment  and  with  thfe  development  of  coptrol.  systems  for  the 
separation  process* 


On  of  the  most  important  applications  of  this  type  of  gtiit  operation 
combines  the  work  of  the  chemical  engineering  technologist \with  tThat  of 
the  civil  engineering  technologist*  » These  professionals  collaborate  in 
the  iixse  of  separation  operations  to  purify  drinking  w^ter  and  to  treat 
sewag&x waste.     In  utilizing  various  unit  operations,  chemical  engineering 
technologists  try  to  make  reactions  proceed  as' rapidly  as  possible,  with 
the  lowest^input  of  energy,  to  achieve  the  gpeatest  efficiency  and  the  v 
lowest  cost.     <>  *  i  ^ 

III.     Other  Engineering  Specialties  *  ]      '  * 

In  addition  to  the  fields  mentioned  above,  othe*  specialized  areas  of 
interest  have  developed  in  engineering 'technology  as  a  result  of  a 
combination  of  efforts  in  the  older  branches  listed  above  and  in  response 
to  specialized  needs.    For  example,  one  branch  of  engineering  technology- 
called  materials  engineering  technology  has  evolved.    This  specialization 
•includes  geological  engineering  technology,  mining  engineering 
'technology,  plastics  engineering  technology,  and  simply,  materials 
technology.  ^     •  %  a 

Technologists  involved  wi^th  geological  engineers  study  rocks  and--soils  to 
determine  the  configuration  and  characteristics  of  the  surface,  and 
subsurface  of  the  earth.    Technologists  employed  in  this-  area  analyze 
data  and  monitor  the  performance  of  excavation,  soil  slopes,  'and  so' 
forth*    They  ^engage  in  the  analysis  and'  interpretation  of  aerial 
photographs  and  data' obtained  through  various  sophisticated  monitoring 
techniques  designed  to  investigate  the  earth's  crust*. 


Technologists  working  in  mining  .engineering  explore ,*>  locate,  develop,  and 
assist  in  mining  such  valuable  commodities ^s  fuels  and  ores .  including  v 
natural  gas,  oil,  coal,  copper,  gold,  and  silver.     Some  technologists 
working  in  the  field  of  petroleum  exploration  and  production  are  called 
petroleum  engineering  technologist  because  of  their  intense 
specialization  in  the  techniques  of  exploration  for  'and  production  of 
natural  gas  and  oil.    Qther  technologists  specializing  in  the  smelting  of 
ores  and  the  production  of  metals  from  ores  are  called  metallurgical  ^ 
engineering  technologists.    ,Ceramic  "engineering  technologists  are  r 
involved  in  the 4  preparation  of  nQja-metallic  products  frbm  various  raw 
materials  through  the  application  of  heat  in  ovens,  furnace^  and  'kilns. 
Some  technologists  are  called  simply  materials  technologists  because  of 
their  general  study  of  materials  and  materials1  structures  and 
processing.  *  : 

f  • 

In  addition  to  those  specializing  in  the  materials  engineering 
technology,  industrial  engineering  technologists  specialize  in  the  *• 
expanding  field  of  automating  raanuf acturing  processes  and  achieving 
greatep  economies  in  the  use  of  raw  materials.    This  field  is  devoted  to 
the  development,  installation,  and  operation  of  la^>e  systems  involving 
people-*  machines,  and  raw  materials.     Industrial  engineering  technol6gist 
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assist  .engineers  in  using  various  techniques  to  maximize  production  ^nd 
minimize  costs* 

Other  engineering  technology  specialty  areas  have  developed  3s  a  result 
of  specialisation  in  particular  areas  by  civil  engineering  technologists, 
mechanical  engineering  technologists,  electrical  engineering 
technologists,  or  chemical  engineering  technologists.    For  example,  many 
individuals  who  work  closely  with  architects  and  civil  engineers  in  the 
design,  planning,  construction,  and  maintetwmce  of  structures  are 
referred  to  as  architectural  engineering  techhqlogists.  This 
specialization  has  become  necessary  because  in  recent  times  buildings 
have  increased  greatly  'in  size  and  complexity*    In  order  to  use  materials 
and  structural  elements  in  the  most  efficient  way.  to,  insure  a  safe  and 
comfortable  environment  for  the  persons  using  these  large  complex 
structures,  it  has  become  necessary  for  engineers  and  architects  to  have 
the  assistance  of  certain  technologists  who  have  concentrated  their 
educational  efforts  in  the  areas  of  building  design,  structural  design, 
and  the  design^of  mechanical  and  electrical  equipment .  These 
technologists  work, closely  with  the  architects  and  engineers  to  furnish 
structural,  air  conditioning,  plumbing,  communications,  lighting,  and 
transportation  systems  in  a  well-integrated  package  in  modern 
structu*£s. 

Another  example  of  the  intense  specialization  necessary  on  the  part  of 
some  technologists  is  the  area  of  aerospace  engineering  technology. 
Mechanical  engineers  have  been  interested  in  the  development  of  power 
plants  and  airframes  for  many  years,  while  at  the  same  time,  chemical 
engineers  and  chemical  engineering  technologists  have  been  working  on  the 
development  of  new  and  better  fuels.    However,  the  utilization  of  fuels 
in  space  vehicles  has  required  that  a  large  group  of  engineers  specialize 
in  the  field  of  aeronautics  and  aerospace  engineering.  Aerospace 
^engineering  technologists  have  assisted  in  the  development  of  efficient  ' 
and  powerful  engines  for  space  vehicles  and  have  cooperated  -with 
electrical'  engineers  in  the  development ? of  control  systems  for  Space, 
vehicles  and  for  instruments  to  monitor  the  performance  of  such  vehicles* 
during  flight.  -  ^ 

The  growing  emphasis  on  nuclear  power  as  a  possible  source  of  energy  has 
led  some,  engineers  and  technologists  to  specialize  in  the  generation  and 
transmission  of  power  obtained  through  nuclear  reactions.    Thus,  the  new 
field  of  nuclear  engineering  technology  has  developed.    Persons  engaged 
in  this  field  are  concerned  with  the  design,  construction,  and  operation 
of  nuclear  reactors.  Because  of  the  serious  consequences  of  an  accident 
in  a  nuclear  power  plant,  a  significant  portion  of  the  ••nuclear 
engineering  technologist's  effort  will  be  devoted  to  monitoring  and 
controlling  power  plant  operation  and,  maintenance.    As  other  sources  of 

energy  become  more  expensive  and  less  plentiful^  .emphasis  on -nuclear  

energy  will  increase,  and  the  field  of  nuclear  engineering  technology 
will  become  more  important. 

•r 

Many  other  particular  specialties  could  be  identified  in  the  vast  * 
spectrum,  of  engineering  technology.    These  specialties  have  developed  as 


403 


DD  5.14 

a  result  of  concentration  of  effort 'on  the  part  of  engineers  and 
technologists  trained  in  more  traditional  fields  ,v4id  have  responded  to 
particular  needs.    It  is  impossible  to  list.  alTof  these  specialties 
here.    However,  almost  all  of  these  new  special  interests  within  the 
field  of  engineering  technology  are  outgrowths  of  the  more  traditional 
fields  of  engineering  decribed  in  detail  above.    Thus,  a  student  seeking 
a  career  in 'engineering  technology  generally  can  recieve  adequate 
preparation  for^work  in  a  particular  specialty  are<*  by  studying  in  one  of 
the  more  traditional  areas  of  engineering  technology  listed  above. 
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\TENNESSEE  INDUSTRIAL  ARTS  CURRICULUM 


U.S.O.E.  Career  Cluster: 
'COMMUNICATIONS 


w   Occupational  Family: 
DESIGN  OCCUPATIONS  (Architects) 


NATURE  OF  WORK 

Good  design  can  improve  the  appearance "and  usefulness  of  the  products 
that  we  use  and  the  places  whete  we  live,  and  work,  as  well  as  increase  * 
sales  by  improving  the  "eye  appeal".    Architects' design  buildings  that 
successfully  combine  these  elements  of  attractiveness,  safety,  and  use- 
fulness.   Most  architects  provide  professional  services  to  clients  plan- 
ning a  building  project./  Attractive  buildings  improve  the  physical  envi- 
ronment of  a  community.    Buildings  also  must  be  safe  and  must  allow 
people  both  inside  and  around  thenr  to  perform  thei£  duties  properly.  The 
architect  and  client  first  discuss  the  purppses,  requirements,  and  any 
4  preference  in  design  that  the  client  may  have.    Next,  schematics  and 
models  may  be  prepared  to  show- the -scale  and  structural  relationships  of 
the  building,    the*  architect  then  prepares  working  drawing  of  the  struc- 
ture and  specifies  materials^  and"  sometimes  interior  furnishings.* 

As  construction  proceeds,  the  architect .takes  periodic,  visits  to  the 
building  site  to  insure  that  the  contractor  is  following  the  design, 
■\  meeting  the  specified  materials,  aifd  meeting  the  specified  quality  stand- 
ards.   They  design  a  wide  variety  of  structures  such  as,  houses,' churches, 
hotels,  hospitals,  office  buildings,  and  airports.    Beside  .designing 
structures,  architects  also  may  heta  in  selecting  building^ites,  prepar- 
ing cost  and  land-use  studies,  and  Xong-range  planning  for  site  develop- 
ment/ 


.  ANALYSIS  OF  JOB  PREREQUISITES 

Persons  planning  careers  in  architecture  should1  be  abl6  to  work' indepen- 
JieJltll^lJlav_e.,  a  capacity  for  sojlyjig^technlcal  problems,  and  he  artisti- 


cally  inclined.    They*  ^lao^AusC  b$  prepared  to  work  in  the  competitive" 
environment  of  business  where  leadership  and  ability  to  tfork  with  others 
.  are  important.    New  graduates  *  usually  begin  as  junior  drafters  in  archi- 
s  t^ctural  firms  where  they  prepare, architectural  dra&Tings  and  make  models 
/,  of  structures  under  the  direction  of  a  registered  architect. 
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-  All  states  require  architects  to  be  licensed.    To  qualify  for  a  licensing 
exam,  a  person  must  have  either  a  bachelor  of  architecture  degree  fol- 
lowed by  three  years  of  experience  in  an  architect's  office  or  a  master's 

■  degree  of  architecture  *  followed  by  two  years  of  experience. 


i  *       ANALYSIS  OF  JOB  ATTRIBUTES  .  , 

Host  schools  offering  professional  degrees  in*architecture  offer  a  five- 
year  curriculum  leading  to  a  Bacftelor  of  Architecture  degree  or  a  six- 
Vear  curriculum  leading  ta  a  Master  of  Architecture  tiegree.  Students 
also  may  transfer  to  professional  degree  programs  after  completing  a 
two-year  junior  or  community  college  program  of  architecture.    A  typical 
college  architectural  program  includes  courses  in  architectural  theory, 
design,  graphics,  engineering,  and  urban  planning,  as  well  as  in- English,, 
mathematics,  chemistry,  sociology,  economics, ;and  foreign  language. 

After  seve\l^  years  of  experience,  architects  may  advance  to  chief  or 
senior  drafter  responsible  for  all  major  details  of.. a  set  of  working 
drawings  and  for  supervising  other  drafters.    Others  may  "work  as  design^  . 
ers,  construction  contract  administrators,  or  specification  writers. 
Usually,  however,  the  architect's  goal  is  to  own  his  or  her  own  business. 

The  average  salary  for  architects  in  1976  was  well  over  $20,000.  The 
jrange  in  their  incomes  is  very  wide.    Some  architects  with  many  years  of 
experience  and  g6od  reputations, earn  well  over  $35,000  a  year.  Annual 
income  for  architects  with  their  own  f irml  may  fluctuate  due  to  changing 
business  conditions.    Refer  to,  the  latest  edition  of  Occupational  Outlook 
Handbook  fox;  recent^  salary  ranges. 

Most  architects  spend  long  hours  at  the  drawing  board  in  well  equipped 
offices.    An  architect  sometimes  has  to  work  overtime  to  meet  a  deadlin^. 
The  routine  often  is  varied  by  interviewing  clients  or  contractors  and 
discussing  the  design,*  construction  procedures,., or  building  materials  of 
a  project  with  architects  or  engineers.    Architects  are  expected  to  face 
competition  for  jobs  through  the,  mid  1980' s.    Although  employment  of 
architects  is  expected  to  rise  about  as  fast  as  the1  average  for  all  work- 
ers during  this  period,  the  number  of  degrees  granted  in  architecture 
also  has  been  increasing  rapidly Growing  public  concern  about  the  qual- 
ity of  the  physical  environment  and  energy  conservation  is  expected  t*> 
increase  the  demand  for  urban  redevelopment  and  city  and  community  envi- 
ronmental planning  projects.  m 
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JOB  TITLES 

•  Some  job  titles  in  the  design  occupations,  are: 

Title  ;         s  D.O.T.  ' 

Architect  .  .   001.061.010, 

Marine  Architect  ,  .  001.061.014 

Landscape  Architect  001.061.018 

Industrial  Designer  •.   .  .  .  .142.Q61.026 

Interior  Designer   142.051.014 

Tool  Designer  .  .  %  007.061.026 

Graphic  Designer.  *  141.061.018  ; 

Technical  Illustrator  •  •  t  017.281.034 

V  / 

SOUftQES  OF  ADDITIONAL  INFORMATION 

The^jne^dcan'  Institute  of  Architects 
173T  New  York  Avenue,  NW  • 
Washington,  DC'  20006%. 

The  Association  of  Collegiate  Schools*  of  Architecture,  Inc. 
1735  New  York  Avenue,  NW  r 
Washington,  DC  J£0006      <  -  \ 

Dictionary  of  Occupational  Titles ,  Fpurth  Edition,  1977. 

Occupational  -Qutlook'Handbook,  1978-79  Edition. 

*  # 
Technical  Education  Yearbook,  1977-78  Edition. 

Encyclopedia  of  Careers  and  Vocational  Guidance,'  1972  Edition. 
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-TENNESSEE  INDUSTRIAL  ARTS  CURRICULUM 


*      U.S.O.E.  Career  Cluster: 

commi/nicatiqns 

Occupational  Family: 
ENGINEERING 


NATURE  OF  WORK 


Engineers  apply  the  theories  and  principles  of^science  and  mathematics  to 
practical  technical  problems.    Engineers  design  machinery,  products,  sys- 
tems, 'and  processes  for.  efficient  and  economical  performance.    They  der- 
velop  electric  power,  water  supply,  and  waste  disppsal  systems  to  meet 
tj#*  problems  of  urban  living.    They  design  industrial,  machinery  and* 
equipment  used  to  manufacture  goods;  and  heating,  air  conditioning, 1  and 
ventilation  equipment  for  more  comfortable  living.    Engineers  design  and 
deveiop  consumer  products  such  as  automobiles,  television  sets,  and 
refrigerators,  and  systems  for  control  and  automation  of  manufacturing, 
business,  and  management  processes.    They  also  work  in  testing,  produc- 
tion, operation,  or  maintenance.-  They  supervise  the  operation  of  produc- 
tion processes,  determine  the  causes  of  breakdowns,  and  perform  tests* on  • 
newly  manufactured  products  to  ensure*  fhat  quality  standards  are  main- 
tained.'  Engineers  'within  each  of  the  branches  may^  apply  their  special- 
ized knowledge  to  many  fields. 

i  ANALYSIS  OF  JOB  .PREREQUISITES  - 

ft  ^ 

Engineers  should  be  able  to  work  as  part  of  a  team  and  should  have  crea- 
tivity, an  analytical  mind,-  *ftid  a  capacity  for  detail.  ,  They  should  be 
able  to  express  their  idfeas  well  orally  and  in  writing.    They  apply  the 
theories  and  principles  of  ^science  and  mathematics  to  practical  technical 
ptoblems.  "  i 

.  -        ;  ■  -  . 

A  bachelor's  degree  in  engineering  is  the. generally  acceptfed^educational 
•requirement  for  beginning  engineering  jobs.  Colleg^raduatj^t^^ 
-one  of  Lite*  nalreralnrelr^ets  or  mathematics  also  may  qualify  for  some 

beginning  jobs.  .  Graduate  training  is  l?eing  emphasized  for  an  increasing 

number  of  .jobs; it  is  essential  for  most  beginning  teaching  and  research' 

positions,  and,  is  desirable  %f  or  advancement. 
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All  the  states  and  the  District  of  Columbia  now  have  license  for  profes- 
sional engineers  under  state  laws.    These  laws  generally  require  gradua- 
tion from  an  accredited  engineering  .college  and  minimum  of  four  years  of 
♦responsible  engineering  experience  and  passing  an  examination  adminis**; 
tered  by  examining  board. 

'  •       v    •  •'  • 

ANALYSIS  OF  JObJ\TTRI BOTES 

Some  engineering  curriculums  require  more  than  four  years  to  complete.  A 
%      number  of  colleges  and  universities  now  offer  five-year  roaster1 s  degree 
programs.    Some  schools  have  five-or-six  year .cooperative  plans  where 
studehts  coordinate  classroom  -study  and  practical  work  experience.  Iiy* 
(    addition  to  gaining  useful  experience,  students  can  -finance  part  of  their 
education.    Because  of  the  nfced  to  keep  up  with  the  rapfB  advances  in 
technology,  engineers  often  continue  their  education 'throughout  their 
cdrfeers.    Engineering  graduates  usually  begin  work  under  the  supervision 
of  experienced  engineers.  *  x  /  ' 

f  4  ' 

Many  engineers  work  indoors  in  offices  and  research  laboratories. 
Others,  however,,  spend  time  in  more  active  work— in  a  factory  or  mine,  at 
a  construction  site,  or  some  other  outdoor  location.! 

Experienced ^engineers  may  advance  td  position  of  greater  responsibility 
/and  some  engineers  move  to  raanagetitent  or  administrative  positions  after 
several  ^eartf  of  engineering.    Somfe  engineers  obtain  graduate*  degrees  in 
business  administration  to  improve/  their  advancement  opportunities 
While  still  others  obtain  law  degrees  and  become  patent  attorneys.  ' 

Employment  opportunities  for  engineers  are  expected  to  be  good  through 
>  the.  mid  198U*s  in  most  specialties.    More  engineers  will'  be  needed  in  the 
design  and  construction  of  factories,  utility^sy* terns*,  office  buildings, 
and  transportation  systems.    Engineers  will  b£  required  in  energy  related 
activities  developing  sources  of  energy  as  well  as  designing  energy- 
.    saving  systems  for -automobiles,  homes,  and  ither  buildings. 

Engineering  graduates  with  a  bachelor fs ■ degree  and  n</experience  were 
offered  average  starting  salaries  of  $14,800  a  year 'in.,  private  industry 
in  1974;  those  with  a  jcaster's  degree  and  no  experience  almqst  $16,000  a 
,     year;  and  those  with  Ph.D.  over  $21,000.    Refer  to  the  latest  edition  of 
Occupational  .Outlook  Handbook  for  recent  salary  ranges.  *  / 
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JOB  TITLES  -       .  V 

Some  job  titles  in  the  engineering  occupations  are: 

\ 

Title 


D.O'.Tf 


Aeronautical  Engineer   .  .  .002.061.014 

' Agricultural  E&^ineer  *  '  .  .  ".  .013.061.010  • 

Chemical  Engineer    .    \  .008.061.018 

Civil  Engineer  %  •  .005.061.014, 

Electrical  Engineer  ,003.061.010 

Electronics  Engineer.  «  Q03.061.030 

Factory  Lay-out  Engineer  /  ........  .  .012.167.018 

Industrial  Engineer   :   012. 167.030 

Mechanical  Engineer  ;/••••*..  .  .007. 0^1. 014 

Safety  Engineer  *  012.0,61.014 

Structural  Engineer  ......      ..  •         .  .  .  <-f  .  .*  .  .  -  .0O5.06.K038 


SOURCES  DF  ADDITIONAL  INFORMATION 


Engineers'  Council  for  Professional  Development 
345  E.  47th  Street  *♦> 
New  York,  N.Y.    1O017  V.  "*' 


leeri 
!.  4> 

New  York,  N.Y;  10017 


'Engineering  Manpower  Commission  of  Engineers  Joint  Council 
345' E.  47th  Street  '  ' 


National  Society  of  $*bf^slonal  Engineers 
2029  K  Street -NW  ^ 
Washington,  D.C.\"  20006 

Dictionary  'of '  Occupational  Titles,  Fourth-*  Edition,  1977. 


Occupational  Outlook' Handbook,  1978-79  Edition. 

u  -  — ^ — 


\ 


-■:     Technical  Education  .Yearbook,  1977-78  Edition. 

En^yclc^ediaN?f  "Careers  ,and  Vocational  Guidance,  1972  Edition. 

Beakley,  George  and  Leach,  H.W. , .Career  iti  Engineering  and  Technology. 
v  London:    The  MacMillan  Company,  1969.  «  -  \ 
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TENNESSEE  INDUSTRIAL  ARTS  CURRICULUM 


U.S.O.E.  Career  Cluster: 

COMMUNICATIONS 
aft 

^   ,      Occupational  Family: 
ENGINEERING  tKCfSo^OGY 


IF,  


NATURE  OF  "WORK 

Technicians  often  supply  the  theoretical  knowledge  developed  by  engineers 
and  scientists  to  actual  situations.    They  frequently  use  complex  elec- 
tronics^and  mechanical  instnlments,  experimental  laboratory  equipment , 
•and *draftipg 'instruments.    Almost  all  technicians  in  this  family  must  be 
able  to  use  technical  handbooks  «and  computing* devices  such  as  slide^rules 
and  calculating  machines.  .In  research .and  development,  one  of  the  larg- 
est areas  of  employment^  technicians  set,pp* e*?fefiments  and  calculate  the 
results  using-  complex  Instruments.    They  also  assist  engineers  and  scien- 
tists in  developing  experimental  equipment  and  models  by  making  drawing 
and  sketches  and,  f  recently y  by  dSing  routine  desigri  work.    In  produc- 
tion, -  technicians  usually,  follow  the  plans  and  general  directions  of 
engineers,  and  scientists/ but  of ten'without  close  supervision.  Engineer- 
ing technicians  are  classified  according  to  the  area^  in^hich  they  work. 

'       *  \  ^ — *  * 

•  '  v-  » ANALYSIS  OF  JOB  PREREQUISITES 

knowledge  of  science,  mathematics-,  industrial  -  machinery,  and  technical- 
processes  enables  engineering  and  science  technicians  to  work  in  all 
phases  of  business  and;  government ,  from  research  and  design  to  raahufac- 
turing,^  sales,  "and  customer  service.  ' 
•  '\     .  '     '  _  1 

Interested  students  should  have  an  aptitude  for  mathematics  and  science 
ami  enjoy  technical  work.    An  ability  to  do  detailed  work.wlth  a  hfgh    ■  * 
.  degre£<#  -accuracy  'is  necessary;  for  design  vork,  ^creative  >talent  is  also 
necessary. 


Specialised  training  is  available  at  technical  institutes,  junior  and 
community  colleges,  area  vocational-technical  schools,  extension  divi- 
sions of'  colleges  and  universities,  and  vocational  technical  high 
schools.    Some  engineering  and  science  students  who  have*  not  completed 
the  bachelor1 s  degree  and  other  who  have  degrees  in  science  and  mathe-" 
ma  tics  also  are  able  to'  qualify  for  technicians'  positions.  Workers 
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may  also  learn  through  on-the-job  training,  apprenticeship  programs,  or 
correspondence  schools.    Some  qualify  on  the  fcasis  of  experience  gained 
in  the  Armed  Forces.    However,  post  secondary  training  is  becoming,  in- 
creasingly necessary  for  advancement  to  more  responsible  jobs. 


ANALYSIS  OF  JOB  ATTRIBUTES 

Technicians  sometimes*  must  work  under  the  close  supervision  of  engineers 
as  well  as  with  other  technicians' and  skilled  workers.     As  they  gain  ex- 
perience, they  receive  more  responsibility  and  may  move  into  supervisory 
positions.    Those  who  have  the  ability  and  obtain  additional  education 
sometimes  are  promoted  to  positions  as  scientists  or  engineers. 

Employment  opportunities  for  engineering  and  science  technicians  are 
expected  to  be  favorable  through^the  mid-19801 s.    Opportunities  will  be  ' 
best  for  graduates  of  postsecondary. school  technicians  training  programs. 
Industrial  expansion  and  the  increasing  complexity  of  modern  technology 
underlie  the  anticipated  increase  in  demand  for  technicians.    The  antici- 
pated growth  of  research  and  development  expenditures  in  industry  an<J 
government  should  iifdfcease  requirements  for  technicians.     The  outlook  for 
technicians  is  based  on  the  'assumption  that  defense  spending  will  in- 
crease from  the  1976  level  by  the  mid-1980 's;    If  defense  spending  should 
differ -substantially  from  this  level,  the  demand  for  technicians  would  be 
affected  accordingly. 

In  private  industry  in  1976',  average  starting  salaries  for  two-year  grad- 
uates ranged  from  about  $9,000  to  $L0,8G0  ,a  year,  while  those  who  did  not 
complete  a  two-year  program  'earned  average  starting  salaries  from  Just 
oyer  $6,400  to  about  $9,300.     Senior  engineering  technicians*  in  private 
industry  earned  average  salaries  of  about  $16,000  a  year.    The  average 
annual  salaTy  for  all  engineering  technicians  employed  by  the  Federal 
government  in  1977  was  $17,8p0.    Refer  to  the  latest  edition  of  Occupa-  * 
tioqajr  Outlook  Handbook  for  recent~*afelary  ranges.        '  x 

JOB  TITLES  ' 

Some  job  titles  in  the  engineering  occupations  are: 


Title  .       ^  D.O.T. 

Chemical  Engineering  Technician   .  .008.261.010 

Electrical  Technician  .      .  .  .003.161.010 

Electronics  Technician.  .  ...  c.  ....   003. 161.014 

Mechanical -Engineering  Technician  \   .      .007.,  161,096 
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SOURCES  OF  ADDITIONAL  INFORMATION 

Engineers  Council  for  Professional  Development 
345  East  47th  Street  •>* 
New  York,.  NY    1001/-,  '* 

•  \ 

.  National  Association- of  Trade  and  Technical  Schools 
Accrediting  Commission  "  '    ~>  , 

2021  L  Street  NW 
Washington,"  DC    20036  * 

U.S.  Department  of  Health,  Education,  and  Welfare 
, Office  of  Education  / 
Washington,  DC    20202  ^  , 

American  Association  of  Community  and  Junior  Colleges 
Suite  410,  1  Dupont  Circle. 
Washington,  DC    20036        V  v 

National  Home  Study  Council  V 
1601  18th  Street  NW  ^ 
Washington,  DC*  20009 

Dictionary  of  Occupational"  Titles,  fourth. Edition,  1977. 
Occupational  Outlook  Handbook.  1978-79  Edition. 
Technical' Education  Yearbook.  1977-7^  K,HMnn  < 
Encyclopedia  of  Careers  and  Vocational  Guidance.  1972,  Edition. 
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TENNESSEE  INDUSTRIAL  ARTS  CURRICULUM 


/     U.S.O.E.  Career  Cluster: 
COMMUNICATIONS 

) 

Occupational  Family: 
DRAFTING  . 


NATURE  OF  WORK 


*  Drafters  prepare  detailed  drawings  "based  on  rough  sketches,  specifica- 
tion, and  calculations  made  by  scientists,  engineers,  architects^  and 
designers*,    They  also  calculate  the  strength,  quality,  quantity,  and  cost 
of  materials*    Final  drawing  contains  a  detailed  view  of  the  object  from 
all  sides  as  well  as*  specifications  for  materials  to  be  used,  procedures 
followed,  and|g>ther  information  to  carry  out  the  job*    Drafters  are  clas- 
sified according  to  the  work  they  do  or  thetr  level  of  responsibility*  ■ 

In  preparing  drawings,  drafters  use  compasses X  dividers ,  protractors, 
.triangles,  and  other  drafting  devices.    They  also  use  engineering  hand- 
books, tables,  and  calculators  to  help  solve  technical  problems.        0  ' 

*         *      ANALYSIS  OF  JOB  PREREQUISITES 

Training  for  a  career  in  drafting  whether  in  a  high  school  or  post-high 

school  program,  should  include  courses  in  mathematics,  physical  sciences, 

mechanical  drawing,  and  drafting.    Shop  practices  and  shop  skills  are*     '  *  . 

also  helpful  since  many  higher  drafting  jobs  require  knowledge  of  manu-  % 

facturing.  or  constructio^methods .  , 

Those  planning  careers,  in  drafting  "should 'be  able  to-do  freehand  drawings  ' 
of  three-dimensional  objectjs  and  also  Retailed  work  requiring  a  high 
degree  of  accuracy,    They  should  also  have  good  eyesight  and  manual  dex- 

te_rlty-i — In__addition,  they  should  be-able-to-func^ion-as-part— of-a-t-eam  •  -  „  \ 

since  they  work  directly  with  engineers,  architects,  and  skilled  workers^ ' '  J  \ 
Artistic  ability  is  helpful  in  specialized  fields. 
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ANALYSIS  OF1  JOB  ATTRIBUTES, 

•Prospective  drafters  can  acquire  the  necessary  training  in  technical 
institutes,  junior  and*  community  colleges, »  extension  divisions  of  univer- 
sities, $nd  vocational  and  technical  high  schools*    Some  persons  receive 
training  and  experience  in  the  Armed  Forces*    Others  quality  through  on-* 
the-job  training  programs  combined  with  part-time  school  or  three  to  four 
3£ars  apprenticeship  programs*    Many  technical  schools  offer  courses'  in 
structural  design,  architectural  drawing,  and  engineering  or  industrial 
technology.       ,  «  * 

High  school  graduates  usually  start  as  tracers*    Those  having  post  high 
school  technical  training  may  begin  as  junior  drafters*  '  After  gaining 
experience,  they  may  advance  to  checkers,  detailers,  senior ^drafters ,  or 
supervisors.    Courses  in  engineering 'and  mathematics  *  sometimes  enable 
dfcafters  to  transfer  to  engineering  positions*  L 

Employment  of  drafters,  both  male  and  female"  is  expected  to  Increase* 
faster  than  the  average  for  all  occupations.*    This  growth  along,  with  the 
need  to  replace  those  who  die,  retire,  or  move  into  other  fields  of  work, 
should  provide  favorable  job  opportunities  through  the  mid-1980fs. 

•  > 
Although  drafters  usually  work  in  well-lighted  and  well-ventilated  rooms, 
they  often  must**sit  for  long  periods  of  time  doing  detailed  work*  Occa- 
sionally, drafters  may  visit  other  offices  or  construction  sites  to  gain 
first-hand  information  al)out  a  certain  assignment* 

In  private  industry,  tracers  averaged  about  $3,400  a  year  in  1976,  while 
more  experienced  drafters  averaged  between  $9,800  and  $12,000  a  year*  In 
1977,  the  Federal  Government  paid  drafters  having  an  associate  degree 
startiftg  salaries  of  $8,-316  a  year*    Those  with  less  education  or  experi-" 
ence  generally  started  at  $7,408.    The  average  Federal  Government  salary 
for  all  drafters  was  aboirt^Sl 1 ,000  a  year.    Refer  to  the  latest  editfon 
of  Occupational  Outlook  Hanttbook  for  recent  salaries. 


JOB  TITLES 

Job  titles  in  this  occupational  family'  are:  ^ 

'    Title  ^  D.O.T.  ' 

Aeronautical  Drafter  "   .  .  ^  .  '.002.261.010 

Architectural^raf  ter  ^  *.  Q01. 261.010 

Automotive  D^ign  Drafter  .  .  u  T   .  .017.281.026 

Civil  Drajter  ,  005.281.010 


Commercial  Drafter,  f^v  017.261.026 

Direct  ional_  Survey^  Drafter  •  .010.281.010 

Electrical  Drifter.;.  .  7  #~T~V~  ♦ " ~.  rrr;  r~T~  ♦  ♦  .  .  .  .  .00^-281.010 

Electronic  Draf ter.\  003. 281 .014 

Electromechanisms  Design  Drafter.  .  .  \  017.261.014 

Geological  Drafter.   .010.281.014 

-Geophysical  Drafter  .  .  .  '  %  .  .010.281.018 
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{  Xitle  D.O.T. 

Heating  and  Ventilating  Drafter  *■>  017.261.034 

I|fj\dscape  Drafter •  •  •   >y  '  001.261.014 

Mechanical  .Draffc&r.   007.281.010 

Cfil  and  Gas  Drafter  ....  .  '  .*  .  .  .  .         .  ...  .017.281.030 

Plumbing  Drafter.  .  .  *  .  .  /.  /  '*  .  .  .017.261.038 

Structural  Drafter  *  005.281.014 

.^ool  Design  Drafter  .  007.261.022 

Topographical  Drafter  |.  .  .      .  01&.261.014 

Assistant  Drafter  .  .  \  I  .017.281.018 


JOB  TITLE:  Drafter 


Major  Job  Function: 


COMlUNICmONS 

JOB  STRUCTURE:  DRAFTING 


D.O.T. 


Prepares  clear,  complete;  and  accurate  working  plans  dnd  detail 
. drawings  from  rough  or  detailed  sketches  or  notes  for  engineering  * 
manufacturing  purposes,  according  to  specified  dimensions. 


Job  Duties: 


1.    Makes  final  sketch  of  proposed  drawing,  checking  dimension  of 
parts,  materials  to  be  used,  relation  of  one  part  to  another, 
,   and  relatidn  of  various  parts  to  whole  structure  or  project.. 


2, 
3. 
4. 

5. 
6. 
7. 


Makes  any  adjustments  or  changes  necessary  or  desired. 

Inks  in  line's  and  letters  on  pencil  drawings  as  required. 

Exercises  manual  skill  in  manipulation  of  triangles,  T-Square, 
and  other  drawing  tools.  .  i 

Draws  charts  for  representation  of  statistical  data. 
Draws  finished  designs  from  sketches., 

Utilizes  knowledge  of  various  machines,  engineering  practices, 
mathematics,  biiilding  materials^  and  other  physical  sciences  to 
complete  drawings,    CLASSIFICATIONS  ARE  MADE  ACCORDING'TO  TYPE 
OF  DRAFTING;  •  \ 


JOB  TITLES    Aeronautical  Drafter  D.O.T.  No.: 


Major  Job  Functions: 


Performs  duties  of  Drafter  specializing  in  drafting  engineering   1  ■ 
drawings  of  developmental  or  production'  airplanes  and  missiles 
ancillary  equipment,  including  launch  mechanisms  Ind  scale  models  of 
prototype  aircraft,  as  planned  by  Aeronautical  Engineer. 
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JOB  TITLE:    Architectural  Drafter-  D.O.T.  No.:    001  261  O10 

Major  Job  Function: 

Per fop*  duties  of  DRAFTER  by  drawing  .artistic  and  structural  fea-- 
tures  of  any  class^  of  buildings  and  like  structures. 

Job  Duties: 

1.  Delineates  'designs  and  details,  using  drawing  instruments. 

2.  Qonfirms  compliance  with  building  codes. 

3%    May  specialize  in  planning . architectural  details  according  to 
structural  materials  used  as  Drafter,  Tile  and  Garble. 


JOB  TITLE:    Landscape  Drafter  D.O.T.  No.:     001  '26L  014 

Major  Job  Function:  *  ' 

Prepares  detailed  scale,  drawings-  and  tracings  from  rough  sketches  or 
other  data  provided  by  Landscape  Architect  performing  duties  de- 
scribed under  Drafter. 


Job  Dutifefc: 

1.  May,  prepare  separate  detailed  Site  plan,  grading  and  drainage 
plan,  .lighting  plan,  paving  pian,  irrigation  plan,  planting  v 
plan,  and  drawings  and  detail  of ^garden  structures. 

2.  May  build  models  of  proposed  landscape  construction  and  prepare 
colored  drawings  for  presentation  to  client. 


JOB  -TITLE:    Electrical  Drafter  ^  p.O.T.  No.:    003  281  010 

Ms? jor  Job  Function:    •  0  *  *  *  .    .  * 

Drafts  electrical  equipnfent  working  drawings  and  wiring  #kgfcims 
used  by  construction  c^ews  and  repairmen  who.  erect,  ^ tall/  and 
.  repair  electrical  .equipment  and  wiring  in  communications  centers, 
power  plants,  industrial  establishments,  commercial ' or  domestic 

.    buildings,  or  electrical  distribution  systems,  performing  duties  as 

•    .described  under  Drafter.  ' 


425' 


v,  •        ,  o  •  •  JS  DD  15.  * 

JOB  TITLE;    Electronic  Drafter  -  D.O.T.  No.:    003  281  014 


Major  Job  Function:  * 

* 

Drafts  wiring  diagrams,  schematics,  and  layout  drawings  used  in 
manufacture,  assembly,  installation,  and  repair  of  electronic  equip- 
ment, quch  as  televsion  cameras,  radio  transmitters"  and  receivers, 
w  audioamplifiers,  computers,  and  radiation  defectors,  performing 
,  duties  as  described  under  Drafter..  * 


Job  Duties:  }  - 

1.  Drafts  layout  and  detail  drawings  of  racks.,  panels,  and  enclo- 
sures. „ 

2.  May  conduct  service  qnd  lnfierferences  studies  and  prepare  maps 
and  charts  related  to  radio  and  television  surveys.  »  c 


JOB  TITLE:    Civil  Drafter  ^  D.O.T.  No.:    005  281  010 

Major  Job  Function: 

Drafts  detailed  construction  drawings,  topographical  profiles ,^and 
,  related  maps  and  specification  sheets  used  in  planning  and"  construc- 
tion of  highways,  river  and  harbor  improvements,  floor  control,  : 
drainage,  land  other  civil  engineering  projects,  .performing  duties  as 
described  under  Drafter*  —  *  m 


Job  Duties:  ": 

,  * 

1*    Plots  maps  and  charts  showing  profiles  and^ cross-sections,  indi- 
cating relation  of  topographical  contours  and  elevations  to 
buildings;  retaining  walla,  tunnels,  overhead  powerlines,  and 
other  structures* 

a  *  t1  - 

/   2.    Djrafts  detailed  drawings  of , structures  and  installations  such  as 
* \  1         roads.,  culverts, 'fresh  wat-er  supply  and  sewage  disposal  systems, 
«dikes,  wharfs,  and  breakwaters. 

-\  [  , 

3..  Computes ♦  volume  of*  tonnage  of  Excavations*  and  fills  and  pVepares 
graphs  and  hauling  diagrams  used  in  earthmoving  'operations.  *  ^ 
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JOB  TITLE:    Structural  Drafter  •  1    .         D.O.T.  No.:     005  281  014 


Major  Job  Functions: 

,     Performs^  duties  of  Drafter  by  drawing  plans  and  details  for  struc- 

,     tures  ^mpl^yi^g— structural  reinforcing  steel,  concrete,  masonry, 

'.    wood,  and^other  structural  materials. 


^ob  Duties: 

1.     Produces  plans  and  details  of  foundations,  building  frame,  floe 
and  toof  framing s and  other  structural  elements. 


JOB  TITLE:    Tool-Drawing  Checker  D.O.T.  No.:    LQQ7  167  022 


Major  Job  Function?* 


Examines  airplane  tool  drawings  made  by  Tool* Designer  for  inaccura- 
cies of  detail  and  to  determine  .production  feasibility  of  designs. 


Job  Duties: 


1.  Visually  compares  design  of  jig,   fixture,  or  topi  with  drawing 
of  airplane  parts,  matching  coordinating* points  for  accuracy  of 

fit.  '  * 

\ 

2.  Examines  drawing  details,*  such- as  dimensions,,  angles,  allow*- 
.\     ances,  and  shop  notes  for  errors,  guided  by  specif icationg  on 

engineering  drawing  and  knowledge  of  mathematics  and  drafting. 

3.  Verifies  size  and  quantity  of  materials  and  methods  of  fabrica- 
tion. 

4.  Notes  corrections  on  drawings  in  pencil  or  ink. 


,J0B^  TITLE:     Chief  Drafter  D.O.T.  No.:     007  261  010 

v         ,  1         -  r  .    r  * 

Major  Job,  Function:    t  • 

Draws  roug.fr  layout  and  sketches,  and  assigns  work  to  and  directs 
subordinate*  drafting  workers.  ■ 


ERIC 
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Job  Duties: 

1.    Sketches^ layout  according  to  'design  ptop^sal  and  standard  speci- 
fications and  practiced 


i  proposal 


2.  Assigns  drafting  of  detail  drawings  to  subordinate  personnel  and 
verifies  accuracy  and  completeness  of  finished  drawings, 

3,  May  perform  duties  described  under  Drafter. 


JOB  TITLE  J    Tool  De)ign  Drafter  D.O.T.  No/*  007,  261  022 


Major  Sdk  Function: 


Drafts  detailed  drawing  plans  for  manufacture  of  tools,  usually  •  * 
.following  designs  and'  specifications  indicated  by  Tool  Designer,  . 


Job  Duties:  »  * 

!•    Performs  duties  as  described  under  Drifter,* 


JOB  TITLE:    Directional  Survey  Drafter  D.O.T.  Nd. :    010*281  010 

Major  Job  Function: 

Plots  oil  or  gas-well  .boreholes  from  photographic  subsurface  "survey 
recordings  and  other  data* 


Job  Duties:  ^ 

U*    Computes -and  represents  diameter,  depth,  degree,  and  direction 
Of  inclination',  location  and  equipment,  and  other  dimensions  and 
characteristics  tff  borehole* 

2,    Performs  other  duties'  as  described  under  Drafter. 
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i 

JOB  TITLE:    Geological  Drafter         '  D.O.T.  No.:    010  281  014 

x 

x  Major  Job  Function: 

'#  ,  #,  . 

Draws  maps,  diagrams,  profiles,  cros^  sections,  directional  surveys, 
and  subsurface  formations  to  represent  geological  and  geophysical  4 
stratigraphy  and  locations  of  gas  and  oil  deposits,  performing  *  '  * 

duties  as 'described  under  Drafter. • 

*  Job  Duties:  *•  ] 

1.  Correlates  and  interprets  data  obtained  from  topographical  *sur> 
veys,  well  logs  or  geophysical  prospecting  reports,  utilizing  - 
special  symbols *to  denote^  geological  and  geophysical  formations  » 
or  oilfield  installations.  • 

►  I 

2.  May. finish  drawings  in  mediums  and  according  to  specifications 
required  for  reproduction  by  blueprinting,  photographing,  or 

other  duplication  methods.  *  • 


JOB  TITLE:    Geophysical  Drafter  D.O.T.  No.:     010  281  918 


Major  Job  Function:  -     "  *  ' 

Draws  subsurface  contours  in  rock  formations  from  data  obtained  by 
geophysical  prospecting  party.  -  *■ 


Job  Duties: 


lm    Plots  maps  and  diagrams  from 'computations*  based  on  recordings  of 

seismograph,  gravity  meter,  magnetometer,  and  other,  petroleum  ^  • 
prospectirfg  instruments  and,  from  prospecting  and  surveying  field 


notes. 

2.    Performs, other  duties  as  described  under  Drafter.        '  ^ 

JOB  TITLE:    Electromechanisms  Design  Drafter       D.O.T.  No.*:     017  261  014  m 

Major  Job  Function:*  ,  1  .   .         v  * 

Drafts  designs  and  electromechanical  equipment  such  as  aircraft 
engines,  subassemblies,  electronic  op'tical-characteir-recognjtion  and 
related  data  processing  systems,  gryoscopes,  rocket, eftgine  control 
systems,  automatic  materials  handling ^and  processing  machinery,  or.         *  *  ) 
-  bio-medical  equipment.  \ 


ERIC 
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<Job  Duties: 


1.  Confers  with  engineers  and  other  drafters  to  interpret  design 
concepts,  determine  nature  and  type  of  required  detail  working 
drawings,  and  coordinate  work  with  others • 

* 

2.  Drafts  details  and  assembly  drawings  performing  duties  described 
under  Drafter.  *  , 


JOB  TITLE:  /Dfetailer 


D*0.T.  No,:    017  261  018 


Major  Job  Function:  '  ' 

•T  4 

Drafts  'detailed  drawings  of  partes  of  machines  or  structures  from  ^ 
rough  or  general  design  drawings. 


Job  Duties:        «  .  . 

1.  Shows  dimensions,  materials  to  be  used,  and  other  information 
.           necessary  to  make  detailed  drawings  clear  and  complete. 

t 

2.  Makes  tracings  of  finished  drawing  on  semitransparent  paper  from 
which  blueprints  can  be  made. 

*     '  *  x 

9    3.    Performs  other  duties  as  described  under  Drafter. 


JOB  TITLE:    Commercial  Drafter 


D.O.T.  'No.:    017  261  026 


Major  Job  Function: 


Performs  duties  of  Drafter  in  all-round  drafting,  such  as  laying  out 
location  of  buildings,  planning  of  arrangements  in  offices,  large 
rooms,  store  buildings,  and,  factories,  and  drawing  of  charts,  forms, 
Wid  ^records. 


Job  Duties: 


Is    Paints  and  washes,  colored  drawings  when  required. 


430 
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JOB  TITLE:    Heating  and  Ventilating  Drafter         D.O.T;  No.:    017  261  034 


1  "i  '  ' 

Major  Job  function:  • 


Performs  duties  of  Drafter,  but  ^specialized  in  drawing  plans  of  in- 
stallation of  heating,  ai^-conditidning,  and  ventilating  equipment. 


Job  Duties: 
V 


rl.    May  calculate' heat  loss  and  Heat  gain  for  buildings  for  use  in 
determining  equipment  specifications',  using  slide  rule  and  fol- 
^  lowing  standardized  procedures.        v  *  s- 

2.    May  specialize  in  drawing  i^ans  for  installation  of  refrigera- 
tion equipment  as  Refrigeration  Drafter. 

4 


JOB  TITLE:    Plumbing  Drafter 


D.O.T.  No.:     017  261  038 


Major  Job  Function: 


Performs  duties-  of  <E>raf  ter  but  specializes  in  drawing  *of  plans  for 
installation  of  plumbing  Equipment. 


JOB  TITLE:    Assistant  Drafter 


D.O.T.  No.:    017  281  018 


/ 


Major  Job  Function: 


Copies \plans  and  drawings  prepared  by  .Drafter  tracing  them  with  ink 
1       and  pencil  on  transparent  paper  or  cloth  spread  over  drawings,  using 
1       triangle,  T-Square,  compa'ss,  pens,  and  other  drafting  instruments. 

■  •  •  •*       ( ■ 

Job  Duties:  *  *  > 

Makes'  Simple  sketches  or  drawings  under  close  supervision. 


1  - 
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JOB  TITLE!     Automotive  Design  Lay-Out  Drafter      D.O.f.  No.:'   017  281  026         \*  ' 

Major  Job  Function: 

Prepares  working  layouts  and  master  drawings  of  automotive  -vehicle 
componertts',  assemblies  or  systems  from  specifications,  prior  lay-  * 
outs,  well-defined  sketches,  models  for 'detailing,  applying,  know- 
ledge of  drafting  techniques  and*  procedures,  automotive  vehicle  *   .  '* 
design,  manufacturing  processes  and  limitations ,  using  drafting    -     '  # 
"instruments  and  work  aids.  \  •        •  , 

">  •  *  » 

Job  Duties:  " .  . 

1.  Studies  specifications,  sketches,  notes  and  other  design  data 
and  measures  prior  layouts,  using  scfales  and  dividers,   to  deter- 
mine details  and  dimensions  of  components  being  layed  out  from 
the  superimposed  views  and  sections  of  parts  on  layouts.. 

2,  Develops  design  bf  details  not  completely  defined. 

-/   

Projects  sections  and  auxiliary  views  of  components  on  layouts. 
4.    May  direct  activities  of  detailers. 


JOB  WTLKT    Oil'and  Gas  Drafter   '  -  *     D.O.T.  No.:    ,017-281  030 

*****      -  y.  '  *  , 

Major  Job  j&ncVLon:'  .*     •  .*  *  - 

»  ^  *    %    ,  *    ^     %    k   -  ^  >  . 

Drafts  plans ^nd.  araw^ngs^fiot  layout,  ^construction,  and  operation  of 
oil  fields,  refineries, '  and  pipeline  systems  from  field  notes,  rough 
*or  detailed  *sketqhes-,  and^ Specifications,  ' 


Job  Duties:  "  )" 


s 


1.  Develops  detail  drawings  f or  *constfruction  of  equipment  and 
m      structures^such^as  drilling  detficks;  'compressor  stations, 

m  gasoline  plants,  frame,  stee^,  a^^iasonry  buildings,  piping 
.  manifolds  and  pipeline  systems, /and  £or?  manufacture,  fabrica- 
tion, oand  assembly- of  machines  fand  machine*  parts  /  ' 

.  s  •  • \       -  » r 

2.  Prepares  maps  of  pipeline  systeifls  and  o,il  a^d  gas  locations, 
usi*g  field- survey  notes  and^aer^al  phottfgr&phs. 


4 


ERJC  .  ■  V"      /■   ;      •     <  .. 


JS  PU  22 

JOB  TITLE:  Land  Surveyor 
Major  Job  Function: 


D.O.T.  No.:     018  167  018 


/ 


Plans,  organizes,  and  directs  work  of  one  or  more  survey  parties 
engaged'  in  surveying  earth's  surface  to  determine  precise  location 
and  measurements  of  points,  elevations,  lines,  areas,  and  contours 
for  construction,  mapmaking,  land  division,  titles',  mining  or  other 
purposes.  \ 


Job  Duties: 


1.  Researches  previous  survey  evidence,  maps,  deeds,  physical  evi-  - 
\dence,  and  other  records  to«obtain  data  needed  for  surveys.  ' 

\  - 

2.  Develops  new  data  from  photogrammetric  records.  * 

3.  Determines  methods  and  procedures  for  establishing  oc  re-estab- 


lishing survey  control. 


>  \         ,  > 

A.^^SfCeeps  accurate  notes,  records  and  sketches  to  describe  and  cer- 
tify work  performed. 

5,  Coordinates  findings  with,  wbrk  of  engineering  and  architectural  * 
-  personnel,  clients,  anfi  others  concerned  with**pro ject. 

6.  Assumes  legal  responsibility  for  work  and  is 'licensed  by  State. 

'J, 


JOB  TIT^E:    Topographical  Drafter  ^ 


D.O.T/  No.; 

>    "  : 


018  261  014 


Major  Job  Function:.  % 

\    •  '-"      .  >;    •        >       -  .  ■ 

Draws  and  corrects  topographical 'maps  from  source  data*  such  as  sur-  . 
veying  notes,  aerial  photographs,  or  other  maps.  \ 


Job  Duties: 

1.  "  Performs  other  duties  as  described  under  Drafter.. 

2.  May  accompany  survey  crew*in  field  to  compile  original  survey*- 
data  or  establish  location  of  natural  or  constructed,  landmarks . 


-  oo 
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JOB  TITLE:    Specif ication. Writer  #         D.O.T.  No,:     019  267  010 


Major  Job  Function: 


Interprets  architectural  or  engineering  plans  and  prepares  material 
lists^and  specifications  to  ^  used  as  standards  by  plant  employees 
of  contracting  personnel  in  material  processing  or  in  manufacturing 
or  construction  activities,  t  * 


Job  Duties: 

1.  Analyzes  plans  and  diagrams,  or  observes  and  makes  notes  on 
material  processing,  to  determine  material  and  material  process- 
ing specifications,  or  specification  for  manufacturing  or  con- 
struction activities. 

2.  Writes  technical ' descriptions  specifying  material  qualities  and 
properties,  utilizing  knowledge  of  material  standards,  indus- 

l    trial  processes,  and  manufacturing'  procedures. 

3.  Workers  usually  specialize  and  are  designated  according  to  engi- 
neering specialization,  product,  or  process. 


JOB  TITLE:     Industrial  Arts  Teacher  *  ,  D.(\.T.  No.:     091  221  010 

Major  Job  Function:  I  , 

^  J  . 

Teaches  students  basic  theory  and  assists  in  development  of  manipu- . 

lative  skills  in  industrial  arts. 


Job  Duties: 

1.  Lectures,  illustrates,  or  demonstrates  to  teach  proper  use  of 
shop  topis  and  machines,  safety  ^practices,  and  .theory  as^applied* 
to  industrial  arts. 

2.  Teachers  specialize  in  one  or  men^fr^areas ,  such  as  woodworking  or 
„>/         metalworking,  electricity,  graphic  a>ts,  or  mechanical  drawing. 

\  •  * 


43-1 
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\ 
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JOB  TITLE:    Vocational  Training  Teacher  D.O.Y.  No.:    097  227  014 

^  '(Drafting)' 

»  * 

«  4 

Major  Job  Function: 

Teaches  vocational  training  subjects  inv  specif %c  trades  to  students 
in  public  or* private  schools  or  in  industrial  plants. 


1.    Organizes  program  of  practical  and  technical  instruction,  in- 
volving demonstrations  of  skills  required  in  trade',  and  lectures 
on 'theory,  practices,  methods,  processes,  and  terminology. 

#  2.     Instructs  students  in  subjec^areas,  such  as  safety,  mathema- 
tics, science;,  drawing ; "use"  and^n&Interiah^  an^~€^uTpr 
ment,  and  codes  or  regulations  related' to  trade. 

3.  P^ans  and  supervises  work  of  students  in  shop  "or  laboratory. 

4.  Tests  and  evaluates  achievement  of  student  in  technical  know- 
ledge and  trade  skills. 


JOB  TITLE:    Estimator     '  -'D.O.T.  No.:     160  267  018 


Major  Job  function:  ^ 

.'  »  * 

Prepares  cost  estimates  for  manufacturing  of  products,  construction 
projects,  or  services  requested'  to  aid  management  in  bidding  on  or 
determining  price  of  product  or  service.  *  . 


Job  Duties:  ^ 

1.  Compiles  liSt  of  type  of  materials,  tool  or  fixture/  or  equip- 
mentrjequirement^s,  utilizing  knowledge  of  product^  to  be  manu- 
factured, services,  to  be  performed,  or  type  of  structure  to  be  - 
built",  using  blueprints  and  specifications. 

2.  Itemizes  tools,  fixtures,  or  equipment  to  be  manufactured  by 
company  or  purchased  from  outside* sources. 

*3.    Computes  cost  estj.mate^  for  materials,  purchased  equipment,  sub- 
contracted work,  production  activities  and  requirements,  and 
labor.  " 


435* 
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JOB  TTLE:     Contractor^      .  .  D.O.T.  No.:     182  167  OUT 

*  • 

*  y 

Ma  jo*  Job  Function:      \  "  * 

V 

Contracts  to  perform  specified  construction  work  in  accord^ance^j^^h 
architect's  plans,  blueprints,,  codes,  and  other  specification^^ 

/  " 

Jo^b  Duties:     ■  ' 


1.  Estimates  costs  of  materials,  labor,  and* use  of  equipment  re- 
quired to  fulfill  provisions  of  contract  and  prepares"  bids. 

*        -     •  *         '  * 

2.  Confers, with-  clients  to  negotiate  terms  of  contract.  v 

3J  f „SubcontracXs^>ecialized  craft  work,  silch  as  electrical  struc- 
,    tural  steel, ^ cpncrete ,  and  plumbing. 


4.  Purchases  material  ton  construction..  , 

*  i  * 

5.  Supervised  pp&ers  dfc^ctly  'or  through  subordinate  supervisors 

May  be  designated ^according  to  specialty  license  or  scope  of 
principal  activities. 


6 


V 

JOB  TITLE:     Blueprint  Trimmer  _  D.O.T.  No.:     920  687  038 

Major  Job  Function: 

*   mmg 

Cuts  blueprints,  measures  print ~ margins;  punches  holes  in  prints, 
\     and  folds,  staples,  and  labels  blu^rints  for  shipment. 

Job  Duties:     •  *    „  ■  #  9 

c  '  '  a  • 

1.  Cuts  individual  print  from  continuous  strip  of  processed  prints, 
'  using  shears. 

2.  Verifies  dimensions  of  bluepjiot  margins,  u$ing* ruler ,-smd  cuts 
off  excess,  using  shears.  K 

v  3.     Punches  holes  -in  blueprint,  using  paper  punch,  and  4fplds  prints. 

4.  Staples  specified  number  of  prints  to  folded  edges  vof  wrapping  * 
~jpaper  to  form  bound  set. 

•  '  v  \ 

5.  Writes  name  and  address,  of  customer  on  wrapping.  «  -  *c 

:  -  *     1  . 

6.  May  Sort  prints^  according  to  numerical  code  and  examine  blue- 
prints for  defects,  such  as  clarity  and  double  image.  / 
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JOB  TITLE:     Blueprinting  and  Photocopy  D.O.Tv  No*:     979  130*010" 

Supervisor 


Major  Job  Function:        J  „  - 

»  **  .  9 

Supervises  and  coordinates  activities  of  Blueprinting-Machiire  Opera- 
m  tor,  Photostat  Operator,  Filfe%  Clerk  and^  other  workers'  engaged  *in 
J»     producing  and  filiftg* blueprints, Vandyke fc"and  ozalid  prints,  and 

photostats  in  an  ir\^ustrial  plaflt  or « tommercial  j)hotoco]5y  'labora- 
*  tory.  ,         \  j  . 

"Job  Duties.:  4  *     *  *  . 

1.    Sets  ;up  blueprint  and  photostat  machines. 
2\    Trains  workers  in  operation  of  machines. 

3.    Inspects*  finished  prints  for  sharpness,  density  of  line,  and 
.size. 

\  /.  ' 

.    4.    Consults  with  cust*ome?&.fc'oncerning  work  4etail.s>'  such  as  sizes 
*  •  of,  prints  'and  prices.  t  •  / 


JOB  TITLE:    Blueprint -Machine  Operator  D.O.T.  No.:     979  682  014 

'  .  •*  . 

-*  '  *  •  ' 

Major  Job  Function:  *  ,  t  f    •  1 

x  Operates  machine  to'  make  copies  (blueprints)  of  pointed  material, 
such  as  documents  or  drawings. 


Job  Duties:  .  ' 

1.  Examines  negative  of  original  for  translucency. 

2.  Selects  sensitized  paper  a4errfcTing  to  color  of  line  specified" 
and  positions  original  over  p£pe)r.    '  v 

3.  Move^  controls  to  regulate  light  intensity  and  exposure  tim$, 

according  to*  translucency  of  original  and  type  of  sensitized 

*  *  *   i  \ 

paper.,  ' 

;        4.    Slides  origii^dl  "and  sensitized  paper  into  printer  ,to  expose  and 
develop  print,,  *  ;        *  ' 

5.  Examines  If inishad  print 4  for  specified  colorV  intensity,  and    "  . 
,     \     sharpness  of  line.  *  , 

6,  Pushes  button  to  supply  machine  with  ammonia  of  manually  "pours 
ammonia  into  printer.  r"       •  /.  .  '   %  • 


COMMUNICATIONS 

ctt 

JOB  STRUCTURE:  DESIGN 


JOB  TITLE :    Architect  .    ,  D.O.T.  No.:     001  06|  "010 

Ma  jo}:  Job  Function:  *  *  ' 

Provides  professional  services  in  research,  development,  design, 
construction,  alteration,  or  repair  of  real  property,  such  as  pri- 
vate residences,  office  buildings,  theaters ,u public  buildings,  or 
factories. 


Job  Duties: 


+ 


1.  Consults  with  client  to  determine  functional  and  spatial  re- 
quirement* and  prepares  information  regarding  design,  specifica- 
tions, materials,  equipment,  estimated  costs,  and* building  time. 

*  /**  *  * 

2.  Plans  layout  of  project  and  integrates  engineering  elements  irfto 
t    unified  design. 

3.  Prepares  scale  and  full  size  drawings'  "and  contract  documents  fctr 
.    .building  contracts.  '  '  1 

4.  Assists  client  in  obtaining  bids  and  awarding  .construction  con- 
tracts. t  \ 

i 

5.  Supervises  administration  and  construction* contracts  and  con- 
ducts periodic  on-site  observation  of  work  in  progress. 


JOB  TITLE:    Marine  Architects  *  D.O.T.  No.:     001  0M  ,014 

Major  Job  Function:-  -  \^ 

4  Designs  and  overseas  construction  and  repair  of  marine  craft  and 

floating  §fipictjJLres,  such  as  ships,  barges,'  tugs,  dredgesy,  sub- 
'  marines,'  torpedog,  floats  ,i  and  buoys y 
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Job  Duties": 


1.  Studies  design  proposals  and  specifications  to  establish  basic 
characteristics  of  craf*,  stfch.as  size,  weight,  speed,  propul- 
sion, arnament,  cargo,  displacement,  draft,  crew  ^nd  passenger 
complements,  and  fresh  and  salt  water  service. 

2,  Oversees  construction  and  testing, 

•3.    Designs  complete  hull  and  superstructure  according  to  specifica- 
tions arid  test  data,  in  conformity  with  standards  of  safety, 
efficiency,  and  economy.        /  * 

4.  -Designs  layout  of  craft  interior  including'  catgo  space,  passen- 
ger compartments,  ladder  wells  and  elevators. 


JOB  TITLE:     Tool  Designer 


D.O.T.  No.:     007  061  026 


Major  Job  Function: 


Designs  broaches*,  milling-machine  cutters^  drills  and  other  single- 
.  or  multiple-edged  cutting  tools,  and  related  jigs,  dies,  and  fix- 
/  tures^  for  production  or  experimental  use  in  metalworking  machines. 


Job  Duties:'  -   *  t     <  .  *  .       •  . 

1.  Studies  specifications  and  confers  with  engineering  and  shop 
^personnel  to  resolve  design  problems1  related  to  material  'charac- 
t.eriptics*  dimensional  .tolerances  ,  service  requirements,  manu- 
facturing *  procedures  and* cost  of  tools. 

■»  '  ^ 

2.  Applies  algebraic  and  geometric  formulas  and  standard  tool.engi- 
*    '  t<  neeting  data^  to,  develop  tool  configuration. 

4        3.  "^elects  standard  items  such  as  bushings  and  tool  bits  for  incor- 
poration into  tool  design.  ' 

4.  Draws  preliminary  sketches  and  prepares  layou^and  detail  draw- 
<    ings. '    \  \  '  • 

5.  Modifies  tool  designs  according  to  trial  and  production  service 
data  to  improve  tool  life  or  performance. 


423 
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JOB  TITLE:    Technical  Illustrator      ^  -D.O.Tt  No.:    017  281  034 


V 


Ma  jo*  Job  Function:  ,  \  I 

Lays  out  and  draws  illustrations  for  reproduction  in  reference  * 
works,  hrachures,  and  technical  manuals  ^dealing  with  assembl^,  in- 
stallation' operation,  maintenance/  and  repair  of  machines,  tools, 
and  equipment.  *  £  \ 

Job  Duties:  v  ,  ~ 

1.  prepares ^drawings  from  blueprints ,  designs*  mockups,  and  photo- 
prints by  methods*  and  .techniques  %  suited  to  specified  reproduc- 
tion process  or  final  use,  stfch'as  blueprint,  photo-offset,  and' 
projection  transparencies,  usirtg  drafting  and  optical  equip-' 
nfent. 

"  *       \  ** 

2.  "Lays  out  and  draws  schematic,  perspective,  orthographic,  or 

oblique-angle  views  to  depict  function,  relationship,  and  assem- 
bly-sequence of  parts  and  assemblies",  such  as  gears,  engines,'  , 
and  instruments.        *  (  - 

3.  Shacfes  or  colors  drawing  to  emph'a'size  .details  or  eliminate,  uri- 
, desired  tfackgxound  using  ink, ^crayon,  airbrush,  and  overlays. 

.4.     Pastes  instructions  and  comments  in  position  on  drawing. 


JOB  TITLE:     Graphic  Designer         .  D.O.T.  No.:     141,061  018 

* 

Major  Job  Function:  t 

Designs  art  and  .copy  layouts  for  material  to  be  presented  by  visual 
communications  media,  such  as  books,  magazines,  newspapfcjcs.  televi- 
sion,* and  packaging.  „ 


Job  Duties:        .        '  *  Z 

1.  -Studies  illustrations  and  photographs  to  plan  presentation  of 
material,  product,  or  service.  * 

2.  Determines  size  and  arrangement  of  illustrative  material  and 
copy,  selects  style  and  size  of  type,  and  arranges  layout  based 
upon  available  space/  knowledge  of  layout  principles,  and  esthe- 
tic design  concepts.  ' 


JS  DD  30  , 

Graphic  Designer  Job  Duties  (continued): 

.    3.     Draws  sample  of  finished  layout  arid  presents  to  ART  DIRECTOR' for 
approval. 

4.  Prepares  hotes  and  instructions  for  workers  who  assemble  and 
prepare  final  layouts  for  printing.  % 

5.  Reviews  final  layout  and  suggests  improvements  as  needed. 


JOB  TITLE:     Interior  Design  9  ,  D;0.T.  No*:     142  051  014 


Major  Job  Function:  < 

Plans , 'designs }  and  furnishes  interior  environments  of  residential, 
commercial,  and^ industrial  buildings.  ^ 

Job  Duties: 

1*    Advises  client  on.  interior  design  factors.,  such  a's  space  plan- 
ning, layout  and  utilization  of  furnishings  and  equipment,  color 
schemes,  and  color  coordination. 

2.  'Renders  design  ideas  ±q  form' of  paste  ups,  drawing^, v or  illus- 

trations, t  estimates  material  requirements  and  costs,  and  pre- 
sents design  to0  -client  for  approval.  - 
^  '  •  *  "*  <r 

3.  Selects  or  designs  and  purchases  furnishings,  art  works,  and 
accessories.  ^  • 

4,.   May  plan  and  design  interior  environments  ^or  boats,  planes., 
buses, ' trains,  and  other  enclosed  spaces. 


5.    May  b&  designated  Interior  Decorator.  \ 


JOB  TJTLE:-   Industrial  Designer  \  D.O.T.  No.:     142  061  026 

Major  Job  Function:      x  *  * 

Originates  and  develops  ideas  to  desigrt  the  form  of  manufactured 
products. 

-4 
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Job  Duties: 


1.    Reads  publications,  attends  ".showings,  and"  consults  with  engi- 
*  neering,  marketing,  production,  and  sales  representatives  to 

'  establish  design  concepts.  * 


4 


t 


2.    Evaluates  design  ideas  based  on  factors  such  as  appealing  ap- 
pearance, design-function  relationships,  serviceability,  mate- 
rials and  methods  engineering,  application,  budget,  price,  pro- 
duction costs,  method  of  production,  market  characteristics,  and 
client  specifications.  •  T 


3. *    Presents  design  to  client  or  design  committee  and  discusses  need 

f or jnodif ication  and  change.  _  

.      "  •  .  \ 

4.  Usually  specializes  in  specific  product  ot  type  of  product  in- 
cluding, but  notlimfted  to  hardware,  motor  vehicle  exteriors 
and  interiors,  scientific  Instruments,  industrial  equipment, 
luggage,  jewelry,  houseware,   tfeys,  or  novelties  and  is  desig- 
nated accordingly.^ 


COMMUNICATIONS 


JOB  STRUCTURE:    ENGINEERING  TECHNOLOGY 


JOB  TITLE:    Technicians  .  D«O.Tf  NoV:  '  Profess 


Major  Job  Function:  ?„  '  *  - 

•  t  : 
A  term  applied  to  a  worker"  who  tforks  in  direct  support  to  Engineers* 
or  Scientist,  utilizing 'theoretical  knowledge  of  *  fundamental  scienti- 
fic, engineering,  mathematical,  or  draft  design  principles/ 


Job  Duties:'  *     *  i 

1.  Solves  practical  prdbletas  encountered  in  fields  of  specializa- 
tion, such  as  tho£e  concerned*, with  development  of  electrical  and 
electronic  circuits,  and  establishment  of  testing  methods  for 
electrical,  electronic,  electromechanical,  and  hydromecftanic^l 
devices  and  mechanisms,  application  of  engineering  principles  in 
solving  design,  develbpment,  and  modification  problems  of  parts 
or  assemblies  for  products  or  systems;  and  application  of  natural 

f         and  physical  science  -principles  to  basic  or  applied  research 

problems- in  fields,  such  as  metallurgy,  chemistry,1  and  physics. 

•  /         ^  »  •  **  •  * 

t  «* 

2.  Classifications  are  made  apcording  to  specialization. 


JOB  TITLE:    Electrical  Technician  D.O.T.  No.:     003  161  010 


Major  Job  Funcclan 


Applies  elefetrical  theory  and  related  knowledge  to  test  and  modify 
developmental  or  operational  electrical  machinery  and  electrical  • 
con^roi^quipment  -and  circuitry  in  industrial  err  commercial  plants 
and  laboratories.  '  -  * 


Job  Duties: 


1«-  Assembles  and  test  experimental  motor-control .devices ,  switch 
panels,  transformers,  generator  windings,  solenoids,  .and  other 
electrical  equipment  and  components  according  to  engineering  data 
and  knbwledge  of  electrical  principles.  *  -» 
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i  ♦ 

Electrical  Technician  Job  duties  (continued): 

2,  Modifies  electrical  prototypes  to  correct  functional  deviations 
under"  direction  of  Electrical  Engineer,'  •  '  •> 

3,  Diagnoses  cause  of  electricaj.  or  meelianical  malfunction  of  fail- 
ure of  operational  equipment  and  performs  preventive  and  correc- 
tive maintenance,  *  ^  » 

4,  Develops^wiring  diagrams,  layout  4pawing^>  and  engineering  speci-, 
ficat^ns  for  system  or  equipment  modifications  or  expansion,  and 
directs  personnel  performing  routine  installation  and  maintenance 
duties,    „  , 


c 


Plans,  directs,  'and  records  periodic  testing,  and  recommends  ojr- 
initiates  modification  or  replacement  of  equipment  which  fails  to 
meet  acceptable  operating  standards. 


JOB  TITLE:    Electronics  Technician  D.O.T.  No,:  -x<003  161  014 


Major  Job  Function: 

;  ,      Applies  elec^onic  theory  principles  of  electrical  circuits,  electri- 
%    cal  testing  procedures,  engineering  mathematics,  physics,  and  related 
knowledge  to  layout,  build,  test,  Iroubleshoot ,  repair,  and  modify  * 
developmental  and  production  electronic  -equipment, 

\      *     \  ■ 

Job  Duties:  /  - 

* 

1.  %  Discusses  layout  and  assembly  problems  with  Electronics  Engineer 
^nd  draws  sketches  to  clarify  design  details  and  functional  6ri- 
\  '  teria  of  electronic  units', 

v  * 

2*    Assembles  ^experimental  circuitry  or  complete  prototype  model  , 
according  to  engineering  instructions,  technical  manuals,  and' 
^♦knowledge  of  electronic  systems  and  components  and  their  func- 
tions, '  . 

3,  Adjusts;  calibrates,  aligns,  and  modifies  circuitry  and  compo- 
nents and  records . effects  oh  unit  performance, 

4.  Writes  technical  reports  and  develops  charts,  graphs,  and  schema- 
tics to  describe  and  illustrate  systems  operating  characteris- 
tics, malfunctions,  deviations,  from  design  specifications. 


«*  -*  i 
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JOB  TITLE:    Chemical  Engineering  Technician  '      D.O.T.  No.:     008  261  010 

Major  Job^Function:  J 

Applies  chemical  engineering  principles  and  technical  skills  to 
_  assist ^Chemical  Engineer  in  developing,  improving  and  testing 
chemical-plant  processes ,  products ,  and  equipment. 


Job  Duties: 


1»    Prepares  charts,  sketches,  diagrams,  flow  charts,  and  compiles 
and  records  engineering  .data  to  clarify  design  details  or  func- 
tional criteria  of  chemical  processing  and  physical  operation 
units.. 

/  - 

2.  Participates  ftb^fabr  Tea  ting,  installing,  and  modifying  equipment 
to-  insure  that  critical  standards  are  met. 

T" 

3.  T,est  developmental'  equipment  and  formulates  standard  operating 
procedures.  > 

4.  Tests  processing  equipment  and  instruments  to  observe  and  recprd 
operating  characteristics  and  performance  of  Specified  design  and 
process.         '  '  , 

r 

5.  Observes  chemical  or  physical  operation  processes  and  recommends 
nrodirf ication  or  change.  ■    \  . 

6.  Writes  technical  reports  and  sabmits  findings  to  Chemical  Engi-  • 
neer. 


COMMUNICATIONS  *  " 


JOB  STRUCTURE:  ENGINEERING 


JOB  TITLE:     Aeronautical  Engineer  •      D.O.T.  %o.:     002  061  014 


Major  Job  Function:  *  ' 

*  * 

*  .  Designs,  develops,  and  t$sts  aircraft,  space  vehicles,  surf ace, ef- 
fect vehicles,  knd  missiles,  applying  engineering  principles  and 
techniques.     \  *  .  ' 

•  *  *  %c 

Job  Duties:         ,         9  * 

1.  Designs  arid  develops  commercial,  military , ^executive,  general 
/       aviatioti  or  special  purpose  aircraft,  space  vehicles,  satel- 
\^  lites,  missiles,  scientific;  proves;  or  otheY.  retard  hardware  or 

systems.  *  *  '  .  '  \ 

2,  >Test  models*,^  prototypes,  subassemblies,  oi^/flroduction  vehicles 
to  study  and  evaluate  operational'  c*baractei;&stics  and  effects  of 
stress  imposed  during  actual  or "siiftilated  flight  conditions 

f3.    Hay  specialize  inrdesigfi  and  *Sev.elopment  of  structural  compo- 
nents, such  as  wings,  fuselage /^ibiissemblies ,  landing  gear,  or 
operational  cbntrol  systems. 


/ 

JOB  TITLE:     Electrical  Engineer  D.O.T.  No.:     003  061  010 


Major  Job  Function 


Conducts  research  and  development  activities  concerned~with  design^ 
manufacture,  and  testing  of  electrical  components,  equipment,  and  x 
systems;  applications  of  equipment  to  new  u3es;  and  manufacture, 
•construction,  and  installation  of  electrical  equipment,  facilities, 
and  systems.  \ 


Job  Duties: 


1.  .  Designs  electrical  cpmponent;a  of  equipment,  and  equipment  used 
in  generation  of  electric  power  or  products  and  systems  utiliz-^ 
ing  electrical  ene/gy  for  commercial,  domestic,  and  industrial 
purposes. 
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Electrical  Engineer  Job, Duties  (continued): 

»  w> 

f  %, 

2.    Develops  applications  of  controls,  instruments,  and  systeAs  to 
new  commercial^  domestic,  and  industrial  uses. 

3>  Directs  activities  concerne^d  with  manufacture,  construction, 
installation^  and  operational  testing  tg  insure  conformance  of 
equipment  and  systems  with  functional  specifications  and  cus- 
tomer requirements • 


JOB  TITLE:    Electronics  Engineer  D.O.T.  No.:     003  061  030 

Major  Job-Function: 

Conducts  research  and  development  activfties  concerned  with  de.sign, 
manufacture,  and  testing  of  electronic  components,  products,  and 
systems,  and  in  development  of fc applications  of  products  to  commer- 
cial, *  industrial',  medical,"  military,  and  scientific  uses. 

r-4 


Job  Duties : 


1:    Designs  electrical  circuits,  electronic  components,  and  inte- 
grated systems,  usirtjg  ferroelectric,  nonlinear,  dielectric, 
phosphor,  photoco'ndtfctive,  and  thermoelectric  properties  of 
materials. 

2#    Develops  new  applications  of  electrical  and  dielectric  proper- 
ties of  metallic  and  non-metallic  materials  used  in  components, 
and  in  application  of  components  to  products  or  systems.  v 


JOB  TITLE      Civil  Engineer         *  '  -  D.O.T.  No.:     005  061  014 


Major  Job  Function: 


Plans,  designs,*  and  directs  construction- and  maintenance  of  struc- 
tures and  facilities,  such  as  roads,  railroads,  airports,  bridges, 
harbors ,  channels,  dams,  irrigation  projects ,  pipelines ,  power- 
plants,  water  and  sfewage  systems,  and  waste  disposal  units. 

Job  Duties:  -  *  * 

^.    May  perform  exclusively  in  environmental  engineering  specialty 
^         as  described  under  Environmental  Engineer.  s 
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Civil  Engineer  Job  Duties  (continued):  /  . 

2.  May  perform  technical'  research  and  utilize  computers  as  aids  in 
developing* solutions  to  engineering  problems*  »  ) 

3.  May  be  designated  according  to  specialty  or  product* 


JOB  TITLE:     Structural  ErtgTneer 


D.O.T'.  No*:     005-061  038 


Major  Job  Function:  < 

\  "  '       '  ' 

Directs  or  participates  in  planning,  designing,  or  reviewing  plans 

for  erection  of  structures  requiring  stress  analysis* 


r 

Job  Duties: 


j 


1.     Designs  structure  to  meet  estimated  load  requirements,  computing 
size,  shape,  strength,  and  type  of  structural  members,  or  per- 
forms structural  analysis  of  plans  and  structures  prepared  by 
private  engineers* 

2t    May  inspect  existing  projects  and  recommerfd  repair  and  replaqe- 
ment  of  defective  members  or  rebuilding  of  entire  structure* 


JOB  TITLE:     Chemical  Engineer 


Major  Job  Function: 


D.O.T.  No*:     008  061  018 


\ 


Designs  equipment  and  develops  processes  for  manufacturing  chemicals 
and  related  products  utilizing  principl.es  and  technology  of  chemis- 
try) phys^ps,  mathematics,  engineering  and  related /physical  and 
natural  sciences*  * 


j 


Job  Duties: 


1.  Conducts  research  to  develop  new  and  improved  chemical  manufac- 
turing processes* 

j  v 

\ 

2.  Designs,  plans  layout,  and  oversees  worker^  engaged  in  construct; 
^ng4  controlling,  and- improving  equipment  to  carry  out  chemical 
processes  on  commercial  scale •  • 
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Chemical  Engineer  Job  Duties  (continued): 

3.     Analyzes  operating  procedures  and  equipment  and  machinery  func- 
tions to  reduce  processing  time  and  cost. 


4.    Designs  equipment  to  control  movement,  .storage,  and  packaging  of 
solids,  liquids,  and  gases.  * 

Designs^  and  plans  measurement  and  control  systems  for  chemical 
plants  based  on  data  collected  in  laboratory  experiments  and 
pilot, plant  operations. 


x 


6.    May  apply  principles  of  chemical  engineering  to  solve  environ- 
mental problems.  ? 


JOB  TITLE:     Safety.  Engineer  s         m        D.O.T.  No.:     012  061  014' 


Major  Job  Function:  *  v 

Develops  and  implements  safety  program  to  prevent  or  correct  'unsafe 
environmental  working  conditions,  utilizing  knowledge  of  industrial 
processes,  mechanics,  chemistry,  psy  cholo  gy,  and  industrial  pro- 
cesses, mechanics,  chemistry-,  psychology,  and  industrial  health  and 
safety  l3ws.  f 


Job  Duties:  ^  - 

•  0 

!•    Examines  plans  and  specifications  for *new  machinery  and  equipment 
*>  to  ascertain  if  all  safety  precautions  have  been  included.,  * 

-2.  .Determines  amount  of  weight  that  can  be  placed  on  plant  floor 
with  safety. 

*  \ 

3.    Inspects  machinery  tq  determine  places  where  danger  off  injury 
exists. 

4*.    Designs ,  builds ,  and  installs ,  or  directs  installation  of  guards 
on  machinery,  belts,  aryi*  conveyors.  . 

o  5.     Inspects  premises  for  fire  hazards  and  adequacy  of  fire  protec- 
tion and  inspects  firefighting  equipment. 


6.     Studies  each -accident  to^  minimise  recurrence. 


7.     Educate  workers  to  dangers  existing  in  plant  through  safety-first  . 
.  campaign..  „.  *W 


if 
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JOB  TITLE:    Factory  Layout  Engineer         -         ,D.3.T.  lio".:    012  167 '018 

J* 

t  • 

*    Major  Jcrb  Function:  *  v 

Plans  layout  of  complete  departments  of  industrial  plant  or  commer- 
cial establishment  to  provide  maximum  possible  operating  efficiency. 

0  r 
» 

Job  Duties: 

l.(  Measures  and  studies  available  floor  space  and  draws  plan  of 
flopr  space  to  scale,  using  drafting  tools. 

2.1    Studies  sequence  of  operations  to  be  performed  and  flow^  of  ma- 
terials. 

3.  Studies  and  measures  machines,  conveyors,  benches,  furnaces, 
other^  equipment.  ' 

4.  Coordinates  all  available  knowledge  and  information  into  a  fin- 
ished scale  drawing,   showing  most  efficient  location  for  each 
piece  of  equipment  and  necessary  working  area  around  each." 


JOB  TITLE:  -Industrial  Engineer  D.O.T.  No..     012  167  030 

Major  Job  Function:  *  * 

Plans  utilization  of  production  facilities  and  personnel  to5*  improve 
efficiency  of  operations^  in  industrial  establishment.  - 

Job  Duties: 

1.    Studies  functional  statements,  organizational  charts,  and  project 
information  to  determine  functions  and  responsibilities  of  vari- 
ous 'workers  and  work  units.  *  .  / 


■9 

2. 


Establishes  work  measurement  programs  and  makes  sample  observa-  1 
tions  of  work  to 'develop  standards  of  manpower  utilization.  < 


3.    Analyzes  utilization  of:  manpower  and  machines,  in  units  and  de^vel- 
*    %  ops  work  simplification  programs  in  areas,  such  as  work,  distribu- 

tion, work  couot,  process  flow,  economy  jof  worker  motions,  and 
layout  of  unit.  *  # 

*    4.    Plans  space  Layout  of  units  to  obtain  objectives  of  work^easure- 
meof  and  simplification  studies.   »  '  ^ 

ERJC  • ,  ;  ' 
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JOB  TITLE:*  Agricultural  Engineer 


*        *  * 

Major  Job  Function: 


Xf.0.2.  No.:     013  061  010 
t 


Applies  engineering  technology  and  knowledge  of  biologfcal  sciences 
,  to  agricultural  problems  concerned  with  powey  and  machinery,  electri 
fiction,  structures,  soil, and  water  conservation,  and  processing,  of 
agricultural*  prcicLucts.~   '»  , 


Job  Dutie 


r 

1.    Designs'^and  uses  sensing,  measuring,  and  recording  devices  and 
instrumentation  to  study  such  problems  as  effects  o!  temperature 
humidity,  and  light,  on  plants  or  animals,  or  relative  effective- 
ness of  different  methods  of  'applying  insecticides. 

$  9 

2^  Designs  and  supervises  erection  of  structures  for  crop  storage, 
animal  shelter,  and  human-  dwelling,  including  lifht,  heat,  air- 
conditiqning,  water  supply  and  waste  disposal. 

3.  May  conduct  radio  and  television  educational  programs  to  provide 
.assistance  to  farmers,  local  groups,  and  related  f;arm  coopera-  • 

tives.  *  , 

4.  Workers  are  usually  designated  accprding  to  area* of  specialty. 


-J 
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TENNESSEE  INDUSTRIAL  ARTS  CURRICULUM 


Instructional  Section: 

PHOTOGRAPHY 

«  "  j 

v   Title  of  Unit: 
CAMERA  AND- LENS  :  TYPES  AND  USES 
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DESCRIPTION  OF  UNIT 

This,  unit -will  coyer  the  following:    a  brief  history  of  photography, 
basic  camera  and  lens  t types  in  use  today,  types'  of  cameras",  a  brief 
description  of ^tjhe  cameras  *and  a  description  of  various  Itens  types.  The 
materials  in  this  unit  are  designed  fpr  2  hours' of  instruction.-  1 

Notre:    Instructor  should  refer  to  Unit  10  of  this  section  before  starting 
this  unit. 

uklT  OBJECTIVE  . 

After  completion  of  this  unit  the.  student  will  be  able  to  name  different 
types  o"f -cameras,  after  being  given  a  description  6f  each  camera. 

PERFORMANCE  OBJECTIVE 


Upon  completion  of*  this  unit  the  student  will  be  able  to:  * 

-       /  •   '>:.     .  \ 

of  the-\c 


afaera. 


U    Match  B\  drawing  of  a.  Camera  with  the  name 

2.  Open  and  load  film  into  the  camera. 

i 

3.  find  the  basic  parts  used  to  take  pictures  with  the  camera. 

4.,    Explain  in  simple  terms  the  function  and  operation  of  the  camera 
"lens.         ,  •  ' 

5.    List;  5  reasons  people  take  pictures.  •  ■ 


'  6*l  Lfat  the  steps  to  making  good  pictures. 
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OUTLINE  OF  CONTENT 
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w  I.    Types  of  Cameras 

*»  - 

A.  "Instant"  type*Camera-(TM-//l)* — Same  basic  design  as  the  very 

#  ;     early  box  camera,    A  very, easy  to  use  camera  that  is  capable  of 

A  making  good  snapshots  for  photo  albums.    The  main  disadvantages 

-are:    pictures  can  be  enlarged  only  to  3  maximum  of  5  x  7 
because  l^ger  prints  tend'to  get  blurred,  close-ups  can  not  be 
made,  and  it- is* dif f ieult  to  take  pictures  in  poor  light. 

The  lens  of  the  "instant"  camera  is  fixed  and  can  not  be 
adjusted  to  improve  picture  quality. 

B.  "Self-Developing"  type  Camera — The  lens  of  this  camera  is  fixed 
at>d  can  not  be  'adjusted  on  mast  "self-developing'\  cameras. 

\  Some  "self-developing"  type§  of  cameras  can  be* focused  (lens  « 
adjusted)  by  moving  the  lens  by  means  of  a  bellows  system. 

The  self-developing  camefa  uses  film  .that  contains  the   ,  • 
chemicals  needed^  to  complete  the  developing  process.    The  film 
which  has  been  -exposed  to  light  (taken)  is  pulled  out  of  the 
^  'camera  between  two  rollers  &fcich  starts  the  developing 
*  process.  *  1 

*  \ 

C.  %  Ad justable  Camera — Pictures  can  be  taken' up  closje  or  far  away. 

The  amount*  of  light  hitting  the  film  can  be  controlled  in 
adjustVble  cameras.    The  length  of  time  that  light  strikes  the 
film  cai^also  be  controlled.    By  controlling  the  amount  of  -  * 
*       light  ♦  and  the  length  of  time  that  it  hits  the^  f  ilm-,  pictures 
can  be 'taken  under1  various  conditions.    Due  to  the  fact  that  a 
very  fast  shutter  speed  and  large  lens  opening  c^ari  be  set  on  an 
adjustable  cafflera,  action' shots  can  also  be  taken.'  , 


1.    Single  Lens  Ref lex-Trahsparenpy  2 — Most  popular  camera 
used  today  and  is'  referred  to  as  the  SLR  camera.    The  most 
I.  popular.  SLR  .si.ze  is  the  35  mmv  film  size,  but  SLR's  are  ^ 
available  *tfhi(jh- haV^>4ifferent  'film*  sizes  and  #shutter  * 
systems.    Th^"SLfc*camern  is  designed)  so  that  what  is  seen 
through  the  vietff'iri^er  *  is  <what  appears  on-  the  negative. 
Single  lens  reflex  camefa  u§e  prisms  and/or*  mirrors  to 
focus  through  the  lens  of  the  camera. 


2.    Twin  Lens  Reflex-Transparency  3 — Thi  twin  lens  /eflex 
camera  is  a  popular  adjustable  camera..   A  twin  lens  reflex 
camera  uses  .one  lens  to  view  the  object  to  be  photographed 
anc^jw^  lens  to  allow  light  through  to  the  film.  Twin 
lens  reflex  cameras  use  120  size  film,       '  "* 


4.53 
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D.  The  other  adjustable  types  of  cameras  listed  below  are  usually 
used  by* professional  photographers, 

1.  Bellows  Camera-Transparency  4— The  camera  could  be  folded 
y      together  to  make  dtf  smaller  and  protect  the  bellows.  The 

bellows  camera  is*  fqcus'ed  by  moving  the  lens  back  ancf  forth. 
•  /   *  No  other  lens  adjustment  could  be  nTade.. 

2.  Rangef inder^Transparency  5— The  focusing  of  a  rangefindet  is 
S    .done  by  use  of  a  mirror  and  prism.    The  two  images  of  the 

f  subject  are  matched  for  focusing.''  ^ 

3.  View  Camera-Transparency '67-The  use  of  the  view  camera' began 
^  before  thet  Civil  War.    The,;4»ck  of  the  .c^nfera  is  a  ground 
"glass,  which* -i£  looked  at'  while  the  lens  is  adjusted.    Film  is 

placed  in  the  camera  after  it  has  been  focused/    The'^lens  of 
the  view  camera  is  very  important  because  it  directly 
determines  the.  quality  of  the  picture. 

.  \r 

E.  Motion  Picture  Cameras — The  camera  size  is  given  in  terms  of 
the  film  size.    The  camera  sizes  in  most  common  u§e  or* 8  mm  and 
16  mm.    Cameras  have  a  means  for  adjusting  the  l<*ns  of^the  ' 
Camera.    Xhe  film  is  ,fed  through  the  camera  by  a 'battery 

%       operated  motor  which  Xs  started  and  stopped  by  pressing  and 
••releasing  the  shutter  button.    Jhe  shutter'  is  also  controlled 
>         by  the  same  button  -that  controls  the  motor. 

II.;    Loading  Film  Into  The  Camera. 

j    -  , 
To  load  film  into  a  camera,  a"  person  must  inspect  the  camera  to 
N  find  the  latch  button  which  allows  the  back  to* be  opened.  The 
directions,  sent  with  most  all  cameras  provides  a  diagram  which 
shows  how  to  open  the  camera  ^nd  how  to  load  the  film.  ' 

III.    the  Basic  Parts, Of  The  Camera  Are: 

A.    ^iewf  inder — A  device  on  the'  camera  designed  to  show  the 
subject  area. that  will/ie  recorded  on  the  film 

B*  Lens—One  or  more  pieces  of  optical  glass  qt  similar  t 
material  designed  to  collect  and  focus  rays  of  <Light  to ' 
form  a  sharp  image  on  t1?e  film. 

IV.    Camera  Lens  '  (Transparency  7  ) 

A.     The  camera  leps  and  the  human  eye  function  in  much  the  same 
>.  way. 

\ 

J    K  a.    Eyeball  (whole) — Camera  box 

b.  Ey£  le/is — Camera,  ldns 

c.  Iris — Camera  diaphr,am 
i.  Retina—Film 
e.  ■  Eyelid— Shutter  ' 


451- 


B.  The  lens,  collects  the  light  rays  reflected  froq  a  subject  and 
focuses-  the  r^ys  into  a  sharp  image* 

C.  How  The  Lens  Works  4fe 

1.    The  camera  lens  is  made  from  a  piece  of  glass  or  plastic, 
which  has/two  opposite  surfaces.    The  surfaces  are  either  both 
4  curved  or  one  is  curved  ahd  the  other  is  flat. 

-  2.    The,  light  reflected  from  the  subject  passes  through  the 
camera  lens.     As  the  light  passes  through  the  lens  it  is  bent 
r    by  the  lens.    The* degree  to  which  the  light  is  bent  is 
controlled  by  the  lens  make  up  ancl  the  surface  curvature. 
•      -  *  '    '  ^  «* 

3.    Lens  that  have  been  properly  ground  cause* all  light  rays 
t  •  from  the  same  part  of  an  oojefct  to  meet  at  a  point  behind  the 

tLerfs*  called  the  focaL.  point.    The*  image  becomes  sharp  at  the  . 
point  where  the  light  rays  meet.  -  ^        •  1 

V.    Reasons  to  Photograph  .  ; 

1>    Explain  information 

2.  Inform-  people  of  what  is  happening  (News) 

3.  Advertising  (Retail  Sales)    c  , 

4.  Art  (Produce  something  of  beauty) 
9    5.    Portrait  making 

6.  Telling  a  Story  .* 

7.  '  Recording  History 

8.  Identification 

VI.    Steps  to  making  good  pictures 

1.  Keep  the  camera  lens  clean  and  hold  the  camera  steady 

2.  Choose  colorful  subjects  and  objects  to  be  photographed  * 
■3.    Motfe  close  to  object  to  be  photographed 

A.'  Pictures  should  look  natural,  not«posed.     (Have  people  move) 

5.  Make  sur^  foreground  and  background  aids  to  the  picture 

6.  '  Use  trees,  rocks,  and  ^ther  natural  and*  man-made  objects  to 
„    frame  your  picture  . 

7.  Be?  sure  not  to  'let  fche  center  of  interest  in  the  picture  get 
lost  in  the  background 

8.  Make  pictures  more  interesting  by  changing  angles. 

9.  To  get  grass,  water,  etc.  try  a  lower  camera  angle. 
Change  the  mood  by  using  different  method^  of  lighting  the 
scene 

*  10.    On  dark  days  or  in  deep  shade,  brighten  the  subject  by  using  a 
flash  *  v        n  . 

IK    On  bright  days  move  people  into  a  bit  of  shade. 
12.    Use  a  flash  inside  expept  with  .very  fast  film.     (eq.  400  ASA) 
13..    Use  several  pictures  to  tell  a  story  instead  of  just  one. 
14.    Include  pictures  of  the  advertising  signs  or  gates  "for  places 
visited  to  add  interest.  ft 
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17,    Capture  action  shots  by: 


a,  Having  action  subjects  come  toward  you, 

b,  Stop  action  at  its  peaks* 

c,  "Pan"  action  by  moving  camera  to  follow  move/mk<it, 

d,  On  camera* with  adjustable  shutter  speeds,  use  a  higher 
'shutte'r  speed. 


Note:     I>t  ^will  be  extremely  helpful  to  have  copies  of  the 
' '  *     fallowing  q&aterials  for  student  user, 
'  * 

Kodak  Pocket  Guide  To  Good m Pictures ,  Rochester,  New  York, 
New  York:    Kodak s Consumer  Markets  Division,  No,  AE-5, 

VII.    History  of  Photography 

A,  Da  yincia  used  the  camera  obscur  (an  artist's  drafting  tool 
that  projected  a  scene  on  a  flat  surface  in  the  1500fs, 

B,  •  DagUerre  inNJj£39  was  able  to  produce  «a  permanent  image  on  a 

negative, 

C,  In  tfte  1840* s,  William  Folbot  was  able  to  produce  paper-based  ' 
.    negatives • that  could  produce  paper  prints, 

Richard  Maddox  developed  gelatin  based  negatives  in  the 
1880's, 

E#     In  1888  George  Eastman  (ah  American)  developed  a  hand  camera 
*  %  that  had  the  film  loaded  inside, 

•  6  \  • 
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/  k  .TEACHER  ACTIVITY 

1.    Provide  student  with  student  module •  *  \ 

II.    Make  transparencies. 

III.    Discuss  unit  and  specific  objectives. 

\  -      IV.    Discuss  information  sheets  and  go  through  outline  of  content  ^nd 

give  demonstration 

~  V.  Discuss  Student  Activity  Sheet.       t  "i  -  * 

VI.  Disucss  job  sheets. 

VII.  Review,  for  test* 

3 

, VIII.  Give  test. 


STUDENT  ACTIVITY 
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I,    Read p  objective  sheet,  • 
»  11%    Study  information  sheet/  < 

/  .    •        v  / ;  ■ 

Til.     Complete  activity  sh^eti. 

IV/  Participate  in  review  pf  material. 
.    V.    Take  test. 


45S 
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\ 
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II.  Resources 

A.  Objective  sheet. 

B.  Information  sheet. 

\ 

*  C.    Transparency-  Masters 

S 
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1. 

TM1. 

"Instant"  type  Camera 

2. 

TM2. 

Single  Lens  Reflex 

3. 

TM3. 

Twin  Lens  Reflex 

4.  ' 

TM4. 

Bellows  Camera 

5. 

TM5. 

Rangefindef  Camera 

6. 

TM6. 

View  Camera  \ 

7. 

TM7. 

Eye  Camera  Comparison 

D.  -  Assignment  Sheet  ill — Learning^about  your  camera. 

E.  Demonstration  itl — Show  each  student  how  to  use  his  camera. 

F.  Student  Activity  //l — Load  film  into  yourfc  camera  and  take 
pictures.  *  *  _ 
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I.    Types  of  Cameras  ^ 

A.  "Instant"  type  Camera-(TM  //l) — Same  basic  design  as  the  very, 
early  box  camera.     A  very  easy  to*  use  camera  that' is  capable  of" 
making  good  snapshots  for  photo  albums.     The  main  disadvantages 
are:     pictures  can  be  enlarged  only  to  a  maximum  of  5  x  7 
because  larger  prints  tentT  to  get  blurred,  close-ups  can  not  be 
made,  and  it  is  difficult  to  take  pictures  in  poor  light. 

The  lens  of  the  "instant"  earner^  is  fixed  and  can  not  be 
p  adjusted  to  improve  picture  quality.  ' 

B.  Self-Developing"  type  Ca'mera — The  lens  of  ,this  camera  is  fixed 
and  can  not  be  adjusted  on  most  " self-deveLo.ping"  cameras. 
S'orae  "self-developing"  types  of  cameras  can  tie  focused  (lens 
adjusted)  by  moving  the  lens  by  means  of  a  bellows  system.  * 

The  self-developing  camera  uses  film  that  contains  the 
chemicals  needed  to  complete  the  developing  process.    The  film 
which  has  been  exposed  to  light'  (taken)  is  pulled  out  of  the 
camera  between  two  rollers  wjiich  squeezes  the  chemical  onto  the 
film  and  starts  the  developing  process. +  -  . 

C.  '-Adjustable  Camera — Pictures  can^be  tfaken  up  close  or  far  away. 
The  amount  of  light  hitting 'the,  fJ^lm  can  be  controlled  in 
ad justable  .cameras^    The  *  length  time  light  strikesthe  film  can  ^ 

also  be  controlled\    By  controlling  the  amouiat  and  the  time  t 
light*  hits  the  f  ilm,  pictures  can-  be  taken  undec  various  ^ 
*  conditions .  * 

'V  ;  Ad justatfl^  cameras  can  also  be  used  to  take* action  pictures. 

1.  Single  Lens  Reflex-Transparency  2-rMost  popular  « 
camera  used  today  and  is  referred  Co  as  the  SLR  camera.  • 
The  most  popular  SLR  size  is  they35  mm  film  size,  but 

f  SLR's  are  available  which  have  different  film  sizes  and 

shutter  systems.    The  SLR  camera  is  designed  so  that  what 
is  seen  through  the  viewfinder  is  what  appears  on  the 
negative.     Single  lens  reflex^  cat^ra  use  prisms  and/or 
mirrors  to  focus  through  the  lenis^of  the  'camera. 

~  *  -    L  ■  ' 

2.  Twin  Lens  Reflex-Transparency  3— The  twin  lens  reflex 
C"                                        camera  is  a  popular  adjustable  camera.    A  twin  lens  reflex 

on  lens  to  view  the  object  to  photograph  and  on  lens  to 
take  pictures.   \win  lens  reflex  cameras-  use  120  size      ►  • 
film. 


\ 
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D.  The  other  adjustable  type  of  cameras  listed  below  are  usually 
used  by  professional  photographers.  e  *** 

1.  Bellows  Camera-(TM  #4) — The  camera  could  be  folded  together  to 
make  it  smaller  and  protect  the  bellows.    The  bellows  camera  is 
focused  by  moving  the  lens  back  and  forth.    No  other  lens 
adjustment  could  be  made.  •  - 

2.  Range finder-(TM  #5) — The  focusing  of  a  rangefinder  is  done  by 
tfie  use  of  a  mirror  and  prism.  The  two  images  of  the  subject 
are  matched  for  focusing. 


3.    View  Camera-(TM  #6) — The  use  of  the  view  camera  began  before 

the  Civil  War.    The  back  of  the  camera  is  a  ground  glass,* which 
is  looked  at  while  the  lens  is  adjusted.    Film  is  placed  in  the 
camera  after  it  .has  been  focused.    The  lens  of  the  view\camera 
is  *very  important  because  it  directly  determines  the  quality  of 
the  picture.  *    s  . 

E.  Motion  Pictures  Cameras — The  camera  size  is  given  in  terms  of 
the  film  size.  The  camera  sizes  in>most  common  use  are f8  mm, 
16  mm^  and  35  Am.  Most  motion  picture,  cameras  have  adjustable 
zoom  len§es.  The  film  is  fed  'through  the  camera  by-  a  battery 
operated  motor  which  is  started  and  stopped  by  pressing  and 
releasing  the  shutter  button.  The  shutter  Is  also  controlled 
by  the  same  button  that  controls  the  motor. 

II.    The  'basic  parts  of  the  camera  are:       *  ,    ^  < 

#  • 

A.  Viewf  inder — A  xievice  on  the  camera  designed  to  show  the  * 
subject  area  that  will  be  recorded  on  the  film. 

B.  '  Lens — One  or  more"  pieces  of  optical  glass  or  similar  material 

designed  to  collect  and  focus  rays  of  light  to  form  a  sharp 
image  on  the  film. 

III.    Camera  Lens  ^ 

•  A.    The  camera  lens  and  the  human  eye  function  in  much  the  same 
way.     \  ,  ,    '     r  -  * 

a.  o  Eyeball  (whole) — Camera  box      \   ,  * 

b.  Eye  leds — Camera  lens  -  # 

t'c.     Iris — Camera' diaphram  > 

d.  Retina — Film  % 

e.  -Eyelid— Shutter     *  ■ 

w 

B.    The  lens  collets  the  light  rays  reflected  from  a  subject  and  t 
focuses  ( the3Bys  into  a  sharp  image. 


C.    How  tha  lengJ^Brks 


tts 
s 


1.    The  camera  lens  is  made  from  a  pi,ece  of  glass  or  plastic, 
which  have  two  opposite  surfaces.    The  surfaces  are  either 
both  curved,  or  one  is  curved  and  the  othef  is  flat. 


4B-: 
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2.  TheMight  reflected  from  the  subject  passes  through  the 
\Lens.    As  the  light  passes  through  the  lens' it  is  bent  by 
the  lens.    Theu degree  to  which  the  light  is  bent  is 
controlled  by  the  l&ns  make-up  and  the  surface  curvature. 

3.  Lens  that  have  been  properly  ground  cause  all  light  rays 
from  the  same  part  of  ,an. object  to  meet       a  point  behind 
the  lerts  cabled  the  focal  point.    The  image  becomes  sharp 

*   t  ,       at  the  point  yhere  the  light  jrays  meet. 

IV.    Types  of  lens.  ^         *~  '  : 


1.  Normal — ;Photographs  things"  aa^they  actually  are  with  little 

distortion.    '  '  " 

-f  "> 

2.  Wide  Angle — Makes  scenes,  objects  anB  rooms  stretch  qut  to 
infinity.     It  has  a  shorter,  focal  length  and  a  wider  field 

*  of .  view  than  a  normal  lens.  * 

3.  Telephpto — Brings  objects  that  are  far  away  in  closer  as  a 
longer  focal  length  and  a  narrower  field  t)f  view  than  a 
normal  lens . 

4. *  .Close-up-*-- It  has  art*  extremel$ashort  focal  lengtb/and  is 

used  to  photograph  things  extremely  close  up. 

I 

5.  Zoom — This  lens  can  have  its  focal  length  adjusted  over  a  % 
wi^ie  range.    *  * 

History  of  Photography  ,  * 

A.  Da  Vincia  used  the  camera  obscura  (an  artist's  drafting  tool 
that  projected  a  scene  on  a  flat  surface  in  the  ISOO's.)* 

B.  Daguerre  in  1*839  was  able  to  produce  a  permanent  image  on  a 
negative.  ,  r~     ~  ~ 

C.  Jn  the  1840fs,  William  Folbot  was  able  to  produce  paper-based 
^  negatives  that  could  -  produce  paper  prints. 

D.  Richard  Maddox  developed  gelatin  based ' negatives  in  the  1880s. 

E.  In  1888  George  Eastman  (an  American)  developed  a  hand  camera- 
that  had  the  film  loaded'  inside . 


.  4C~ 
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SELF  DEVELOPING  CAMERA 


iVELOF 
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,B.  VIEWFINDEfe 


FILM 
E.  HOLDER 


D,  .  EXPOSURE,  LEVER 


C.  'LENS 
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TWIN  LENS  REFLEX 


VIEWING  LENS 


SIGHT  THROUGH  HERE 


VIEWFINDER 


'"TAKING  tftNS 


6 
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VJEW  CAMERA 
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("NAAAAAA/I 


UAAAAAA/hJ^ 


EYE  ' 
SIGHT  , 

THROUGH.  HERE  v 


VIEWFI^IDER 
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EYE -CAMERA  COMPARISON 


Film 


Ihy opening 
^ Shutter 


Hght^hrbox 
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Assignment  Sheet  //l  " 


Learning.  About  You"r  Camera 


Each  student  w.ill  bring  to, class  the  type  of  camera  he  has  at  home. 

Each  student  will  became  fanviliar  with  the  parts  and  operation  of  the 

camera.    Stildents  should  learn  tew  to  load  film  into  thefr  respective 

camera^  s   


r 


/r 
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^  Demonstration  ill 

:  ^         «  *  How  To  Use  Your  Camera  i 

•  i 

-Objective  % 

v  . 

Each  -student  should  learn  how  to  use  the  camera  that  is  available 

for  him  to  use. 
< 

Materials  * 

(. 

Each  student,  Should  bring  to  school  whatever  camera  tsfiat  is 
available  to  tl^em  at  home. 

Procedure    }  * 

,  Nl.  *  The  instructor  will* show  each  student  how  to  load  film  into  the 
{  •  camera. 

r2.     Students  will  also  learn,  the  function  of  the  parts  to  the 
camera  that  will  be  used..  '  tt 


Principle 


• 


Students  should- learn  how  £o*' operate  the  camera  from  observing^ the 
instructor  during  the  Hprnn^fttraHmv^  To  g"rHkffg fully  t^fcg  plctures-lthe 


stucfentis  must  know  the  purpose,  of  each  ,part  of  the  camera. 

i  9 
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*  Student  Activity  #1 

LOADING  FILM 

«  •  *■  , 

Objective  ' 

You  will  take  the  materials  given  and  correctly  complete  the  4 
'^ql lowing:  4  ,  ■  " 

1.  Load'  film  into  your  camera;  ^ 

2.  Tell  the  function  of  each  camera  part;* 
Materials  .      .  ,/  '  ?  1 

1.    The  student  furnished  camera. 

*  ,  >  ■ 

.  *        2;    A  roll  of  black  and'white  film  for  the'  student/furnished  ,< 
camera,  *  * 

x  ♦  •  •  • 

Procedures  \ 

!•  "  Have  instructor  watch  as  you  complete  the, activity. 

'        2.    Open  .the  camera  back  by  pressing  tfie  button  which  releases  the 
camera  back.. 


3*    Place  -film  in  the  'camera.-*  _ - 

,   a.    Cartridge*  film  is  ready  for  use".         "  v 

b.  .  Film  that  .has  to  haye  a  leader  (35  ran) ,must  be  threaded  onto6 
film  advance. \  ^ 

'  *  '  -V 

-4.    Ciose  camera  back,  ,  *  . 

5.    Explain  the  function*  of  each  camera  part.  1 
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TEST  1 


Match  the  terms  on  the  right  to  the  correct1  description, 

** 

!•   ,was  the  American  who  developed  a 

hand-held  camera  that  had  the  film 


•2.^ 
3. 

5. 


was  able  to  produce  \  permanent^ 
image  on  a  .negative. 


used  the  camera  obscurer  as  a 
photographic  tool.  < 

•developed  a  gelatin  based  negative. 


\ 


jlprod^ced  a  papfcr-based  negative 
that  could  produce  paper  prints. 


A. 

Talbot 

B. 

Daguere 

C. 

Maddox 

D. 

Da  Vijicia 

E. 

Eastman 

PH  1.16 


■TEST  2 


Match  the  parts  of  the  e/e  to  the  parts  of  the  camera  which  serves  the 
same  function. 


Eyeball  (Whole) 


Shutter 


Eye  lens' 


Camera  diaphram 


Iris- 


-€amera—iens- 


Retna 


Film  * 


Eyelid 


Camera  Box 


\ 

/ 


*  •  477 
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^ST  3 


.Match  the  names  on  the  right  tb"<the^iagrams  of  the  cameras  on*4;he 
following  page.  ■    t  „  • 

A»;  ,  I  /    ;  *2.    Bellows        ,    .  - 

B*  ,  ;   ^  .    4;  Rangefinder 


c»   a  '     1.    Twin  Lens  Reflex 


D. 


E. 


5.    Single  Lens  Reflex  *  ' 


T" 


/ 

f 


"7      3^  Intrant 


.  \ 


ANSWERS 
TES' 


TO  TEST 


1.  E 


2.  .  B 


3.  D 


4.  C 


TEST  2 


Eyeball  (whole)— Camera  bix 
«  . 

Eye  lens — Camera  lens 
Iris — Camera  Diaphranu 
Retina—Film 
Eyelid— Shutter 


TEST  3 


A.  2 


B.  4 


C.  -  1 


D,  5 


r 


* 
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EQUIPMENT/SUPPLIES 

I*    Equipment  * 

- 

*A.    Student  supplied  camera fs  v 

j 

•^IlT^upplies 

A.     Student  supplied  film  H 

I 

B,    24  -  Kodak  Pocket  Guide  To  Good/ Pictures ,  Rochester,  New  York: 
Kodak  Consumer  Markets  Divisiorf,  No.  AE-5.  • 

i 

-  \ 

*«                                         ■                      *    "                                •  ' 
*  — '                                                                                         *  f 

• 

t 

K 
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TENNESSEE  INDUSTRIAL  ARTS  CURRICULUM 


Instructional  Section: 


'  PHOTOGRAPHY 


Title  of  Unit: 


PICTURE  MAKING  WITH  AUTOMATIC  CAMERA^ 
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DESCRIPTION  OF  UNp 

This  unit  will  cover  the  b^sic  parts  and  operation  ^of  the  box  (instant) 
.camera  and  self-developing  (Polaroid)  cataera.    The  "materials  in  this  unit 
are,  designed  for  2  hours  of  instruction. 

i       •     '  UNIT- OBJECTIVE 

After  completion  of, this  unit  the  student  will  be  able,  to  identify  the 
basic  parts  of  a  camera,  load  film  into  a  camera,  expose  the  film,  and 
unload ^the  film.     Students  will  use  the  camera  that  they  have  access  to. 

.  PERFORMANCE  OBJECTIVES      ^  .  ' *  . 

Upon  completion  of  this  unit  the  student  will,  be  ^ble  to:  '     .  " 

1.  ■  Identify  the  basic  parts  of  a  camera  and  be  able  t& 'match  their, 
names  ^  the  proper  parts  on  a  diagram  of  the  camera., 

,       2.     With  ^  given  camera  and  a  cartri4ge  of  film  the  student  should 
demonstrate  the  ability  to:  i-  o 

a.  Load  the  camera. 

s  • 

b.  Expose  the  film,  \  '  • 

c.  Unload  the  film  to  the  degree  of  producing  pi^ntable  , 
negatives  without  damaging  or  fogging  the  film.'   s  \ 
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OUTLINE  OF  CONTENT                                         .        '  ; 
1\    Parts      of^the  Instant  Camera  (Transparency  //l) 

%Demo  //I — Show  how  to  load  arid  opetate  the 'Instant  camera         ,  ' 

1 

0 

A.  Viewfinder 

B.  Shutter  Release                                             j               ;  ' 

» 

/ 

* 

C.     Flash  Cub,e  Holder  . 

r 

<* 

D.     Film  Advance ' 

* 

E.    Lens                                *  ' 

2.    Parts  of  the  Self -Developing  (Poloraid)  (Transparency  //2)  . 

,  Demo  #2 — Show  students  how  to  load  and  operate  the  self  developing 
damera*  ^ 

/  , 

/ 

3'.    Film  x 

A*     Cartridge  .  .    \                            "  •  . 

\ 

B.  '\  Self -Developing                                     fe  , 

*         -                                                                           •  * 

*            •                                                                                f  * 

• 

*          •                      »                                         •  * 

'  1 

* 

c 

1 
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r 
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TEACHER  ACTIVITIES 
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I.    Provide  student  with  student  module. 


II .    Make  transparencies , 


III.     Discuss  unit  .and  specific  objectives. 


sets  and  go  through  outline  of  material  and 


I1&'   Discuss  in 
^         give  demonstrations, 

V.     Discuss  student  activity  sheets  and  hel*p  students  chobse^the  sheet 
they  will  use.     Students  may  do  only  the  activities,  and  learn  the 
information  for' the  camera  they  have. 

VI.     Discuss  job  sheets.  '  ' 

VII.     Review  for  test.  \ 

VIII.    Give  test.  *  /  '  ' 


f 


/  - 


<  <  *  <  <  j  .1  <  tj. _ 


'4Si 


PH  2.4 

m 

STUDENT  ACTIVITIES 

> 

v 

I.    Read  objective  sheet. 

II.    Study  information  sheets. 

III.    Complete  activity  sheets.     f  ^  ■  >  ; 

IV.    Be  able  to  properly  expose  the  film  so  the  result  will  be  .a. 

printable  negative  without  damage  or  foggihg,  or  a  quality  picture 
with  your  own  camera.  *  N 

V.    Participate  in  review  of  material. 

VI.  '  Take  test. 
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REFERENCE/ RESOURCES 

I.     References  .  ,  * 

A.  Gerace,  Philip  G. ;  and  Mangoine,  Stephen  S.,  Communications: 
Photography,  Englewood  Cliffs,  New  Jersey:    Prentice-Hall,  Inc. 

" 1976. 

B.  Lattvrop,*  Irvin;  and  La  Cour.    The  Basic  Books,  of  Photography, 
Chicago,  Illinois:    American  Technical  Society,  1979. 

II.  Resources 

A.  Objective  sheet 

B.  '  Ifif  ormation  sheet 

C.  Transparency  masters  '  > 

1.  TMl — Parts -of  the  Instant  type  Camera  * 

2.  TM2— Parts  of*  the  Self-Developing  Camera 

D.  Assignment . sheet  #1 — Identifying  the  parts  of  the  instant  type 

j 


camera 


*  E.     Demonstration  //l — Demonstrate  how  to  l<^ad  and  operate  the 

Instant  camera.  *  ' 

1  N 
F.     Student  Activity  #1, — Take  a  roll  of  pictures  and  have  them  ■ 

*  -       developed.  * 

G;    Student  Activity  //2— Id'entify  the  parts  of  a  self-developing 
camera. 

H.  Demonstration  //2 — Demonstrate  how  to  load  and  operate  a 
self-developing  camera. 

I.  Student  Activity  #3 — Take  a  roll  of  self-developing  pictures. 

*  %3.     Student  Activity  H.       '  .  0 


r 
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Inf 6rmation*Sheet  #1 

Terms  and  Definitions  for  Instant  Cameras.  •  v 

A.  '    Viewf inder--A  window  which  is  connected  to  the  lens  and  lets  the 

camera  operator .see  what  will  show  up  on  the  film. 

B.  Shutter  Release — The  button  that  causes  the  shutter  to  be  tripped 
and.  allows  the -picture  to  be  taken 

C.  Flash  Cube  Holder—The  holding  device  that  holds  the  flash  cube 
which  produces  Uetter  lighting  for  a  picture  under  p<f6r  lighting 
conditions'. 

D.  Film  advance — The  levee  which  controls  the  movemertt  of  film  from  " 
an  exposed  frame  forward  .to  an  unexposed  frime. 


E.  Lens — The  glass  opening  which  reduces  the  image  to  film  size  and 
focuses  a  clear  and  sharp  pictdre  on  the  film. 

F.  *  Aperture — Lens,  opening.    The  opening  in  a  lens  system  through 

which  light  passes.  The  size  of  the  aperture  is  limited  on  these 
cameras. 


*  '  '  >PH  2.7 

Information  Sheet  //2 v 

Terms  and  Definitions  for  Self-Developing  camera. 

*%  #  i 

A.  Viewfin^er — A  *  window  which  is  connected  to4the  lens  ai)d  lets  the 
camera  operator  see  what  will  show  up  on  the  film. 

B.  Shutter  Release — Jhe  button  that  causes  the  shutter  to  be 
tripped  and  allows  the  picture  to»  be  taken. 

C.  Flash  Cube  Holder — The  holding  device  that  Iholds  the  flash'~cube 
which  produces  better  lighting  for  a  picture  under  poor  lighting" 
conditions.  *  • 

D.  Film  advance — The  lever  which  controls  the  movement  of  film  from 
an  exposed  frame  forward  to  an  unexposed  frame. 

E.  Lefns — The  glass  opening  which  reduces  the  image  to  film  size  and 
foduseg  a  clear  and  sharp  picture  on  the  film. 

» 

F.  Aperture — Lens  opening.     The  opening  in  a  lens  system  through 
*  whicfh  light  passes.    The  size  of  the  aperture  is 'limited  on 

these  cameras.  ^ 

0  ' 

Film  develops  in  the ' following  way:  .  *  - 


A. 

Film  has  the  chemicals  needed  to  cau^e* 

the  film  to  develop. 

B. 

Film  isv  pulled  between  two  rollers. 

* 

C. 

Rpllers  cause  the  developing  chemicals 

to  be  mashed  on  the  film 

and  start  the  developing  process. 

D. 

Hold  the ( picture,  expose  it  to  light  or 

remove  protective  paper 

(if  it  has  it).  * 

;) 

< 


SELF  DEVELOPING  CAMERA 


.A,  FLASH 


D.     EXPOSURE  LEVER  C,     LENS ' 
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Demonstration  /M 

.  LOADING  AND  OPERATING  AN  INSTANT  CAMERA 

Objective 

To  show  .students  how  to  properly  load  and  shoot  quality  pictures 
with  an  iris t ant  camera  and  remove  the  film. 

Materials.  f 
1  "Instant"  type  camera 

1  cassette  (cartridge). of  110  or  126  film  " 
Procedure* 

1.  While  holding  the  camera  in  the  left  hand,  push  the  button  on 
the  side  of  the  camera  body  to  release  the  catch  which  holds 
the  back  clQsed. 

'f 

2.  Open  the  camera  back  and  place  the  film  cartridge  into  the 
camera  following  the  instructions  on  the  cartridge. 

3.  After  the  film  has,  been  placed  in  the  camera,  you  are  ready  to 
take  pictures. 

s 

4.  To  take  pictures:  /■  > 

 a.    Pick  out  the  objects,  people  or  scene  to  be  photographed. 


b.  Look  through  the  camera  viewfindfer  to  find  the  most 
pleasing  arrangement  of  what  is  to  be  photographed. 

c.  After  the  most  pleasing  arrangement  of  the  object  to  be 
photographed  has-  been  seen  in  the  viewfinder,  push  the 
shutter  release  button  while  holding  the  camera  still. 

d.  Push  the  film  advance  to  advaftce  to  the  next  frame 

e.  You  are  now  ready  to  take  the  next  picture. 

f.  Repeat  steps  a  through  e. 

5.    After  the  cartridge^  ojf  film  has  been  used  up,  unload  the 
cartridge  from  the  camera  by  follpwing  these  steps:  5 
•  *        <fc  * 

a.  Place  camera  «in  left  hand. 

b.  Push  the  butfon-on  the<side  of  the  camera  body -to  release 
the  catch  d$  the  back. 

c.  Open  the  camera  back  and  remove  the  film  cartridge. 


A  DO 
4  <j  ^ 

y 


6.    T^ke  the -film, cartridge  to  be  developed. 


Principle  - 

-    .v   ;•.  . 

An  instant  camera  is  a  lighttight  box  with  a  lens  which  controls 
*  the  ligfit  v^Uiptr  reaches  the  film.    The  lens  has  a  shutter  behind  it  and 
is  opened  by  pressing  the  shutter  release  allowing  the  light  rays  to 
strike  the  film. 
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LOADING  AND  OPERATING  THE  SELF-DEVELOPING  CAMERA 

Objective 


To  show  students  how  to  properly  load,  shoot  and  develop  pictures 
using  the  self-developing  camera. 

Materials  N 
"V  Self-Developing  Camera 

1  cassette  (cartridge)  of  self-developing  film  for  above  camera 
Procedure  • 

1.-  While  holding  the  camera  in  the  left  hand,  push  the  button  on 
the  side  of  the 'camera  body  to.  release  the  catch  which  holds  the 
back  closed.  «  * 

*  > 

2..  Open  the  camera  back  and  place  the ' film  cartridge  into  the 
camera  following  the -instructions  on  the  cartirdge. 

V  » 

3.  After  the  film  has*  been  placed  in  the  camera,^  you  are  re^dy  to  • 
take  pictures. 

4.  To  take  pictures: 

a.    Pick  out  the  objects,  people  or  .scene  to  be  photographed., 
»    *     ,        ,  , 

Look  through  the  camera  viewfinder  to  find^the  most  pleasing 
arrangement  of  the  object  to  be  photographed. 

After  the  most  pleasing  arrangement  of  the  object  to  be 
photographed- has  been  seen  in  the  viewfincLer,  push  the 
shutter  release  button  while  holding  the  camera  still. 

Pull  the  previous  takeji  picture  through  the  developing 
rollers  to  the  outside  of  the  Camera  so  the  developing 
chemicals  will  start  the  developing  process  on  the  film  by  v 
being  spread  on  the  film. 


e\    1^  the  picture  has  a  paper  cover  on  it,  remove  the  paper' 
covering. 

f.  Film  not  having ^a  paper  cover  develops  after  being  removed 
from  the  camera.  .  v 

<i 

g.  You  are  now  ready  to  take  the  next  picture. 

h.  Repeat  steps  a  through  f. 


5.    Affcer  all  the« pictures  have  been  taken,  open  the  camera  back  ancjp 
remove  the  em}pty  cartridge. 

Principle  '    ^  .v 

*A  self-developing. camera  is  a  light  tight  box  with  a  lens  which 
controls  the  light  which  reaches  the  film.    The  lens  has  a  shutter  behind 
it  which  keeps  light  f?t«a^striking  the  film  until  the  desired  picture  is 
seen  in "the  viewfinder.   IThe  shutter. is  opened  by  pressing  the  shutter 
release  allowing  light  rays  to  strike  the  film.    The  film  is  then  pulled 
between  two  rollers  which  causes  developing  chemicals  on  the  film  to  be 
spread  over  the  film,  which  starts  the  developing  process.    The  picture 
develops  outside  the  camera. 
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Assignment  Sheet  #2 
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*     Student* Activity  #1 


Objective 


TAKING  PICTURES  WITH  YOUR  CAMERA  ' 


\ 


•/  *You  will  take  the  materials  given  and  correctly  complete  the 
following:     '  *  •  ^ 

(1)    load  the  filnr  cartridge  into  the  instant  camera, 
>(2)    take  pictures, -Vnd 
(3)    remove  film  cartridge  using  your  camera, 

♦ 

Materials    1  . 
1  "Instant"  type  camera, 

2,     1  cassette  (cartridge)  of  110  or  126  film 
Procedure 

t 

1,  While  holding  the  camera,  in  the  left  hand,  push  the  button  on 
the  side  of  the  camera  body  to  release.^ the  catch  whfch  holds  the 
back  closed,  \  v* 

2,  Open  the  camera  back  and  place*  the  filnu  cartridge  into  the 
camera  following  the  instructions  on  the  cartridge,  v- 

3,  After  the  film  has  been  placed  in  the  camera,  you  are  ready  to 
take  pictures,  t  * 

4,  To  take  pictures: 

a.  Pick^out  the  objects,  people  or  scene  to  be,  photographed, 

b.  Look  through  the  camera  viewfinder  to  find  the  most  pleasing 
•  r      arrangement  of  what  is  to  be  photographed, 

c.  After  the  mcx^t  pleasing  arrangement  of  the  object  to  be 
photographed  has  been  peen  in  the  viewfinder,  pxjsh  the 
shutter  release  button  while  holding  the^  camera  still, 

.   d.    Push  the  film  advance  to  advance  to  the  next  frame 

e.  You  are  now  ready  to  take  the  next  picture, 

f.  Repeat  steps  a  tfhtough  e. 


45* 
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5.    After  the  cartridge  of  film  has  been  used:  up,  unload  the  ,  ,  * 
cartridge  from  the  camera  by/ following  these  steps: 

» 

a.  .Place  camera  in  left  hand. 

b.  Push  the  button  on -the  side  of  the  camera  body  to  release 
the  catch  on  the  back. 

c.  Open  the  camera  back  and  remove  the  film  cartridge •  > 


.  6.  Jake  the  film_  cartridge  to  be  developed. 
Principle 


An  instant  camera  is  a.lighttight  box  with  a  lens  which  controls  'the 
light '(.which  reaches  the  film.    The  lens  has  a  shutter  behind  it  and  is 
opened  by  pressing  the  shutter -allowing  the  light  rays-to  strike  the 
film.  .  '  .  ,  ; 
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1    "  ■  Student  Activity  #3 

Objective-  -  "  '    *    *  * 

u  ,  * 

You  will  takS  ttoe  materials  given  and  cor^ctly  complete  the 
following:  ^  N   .  ^ 

(1)  load  the  film  cartridge  into  the  camera, 

(2)  take  pictures;  and 

I 

©  (3)    cause  the  filnf  to  start  self-development  with  your  own  camera. 

*  »  *"  •  i 

Materials  " 

&  ft  ,  c 

-      4  f  *  ' 

1  Self-Developing  Camera  (student  owned) 

1  Cassette  (cartridge)  of  self-developing  fij.m  for  above  camera 
Procedure  -  ;*  * 

1.  While  holding  the  camera  in  the  left  hand, .  push  the  buttofl  on 
the*  side 'of  ,  the  camera  body  to  release  the  c&tch  which  ^oJLds 'the 
back  closed.  •   \  ' 

2.  Open  the  camera  back  and  place  the  film  cartridge  intb  the 
camera  following  the  instructions  on  the -etfir'tridge. 

\         '  ;  ?.      ^   -  _ 

3,  After  the  film  has  been  placed  in/tfhe  camera,  yotf  are  ready  to 
take- pictures.  * 

4,  To  take  pictures:  t  .    '  »  *  .  * 


a.  Pick.,  out  the  objects,  pfe^ljij>ors^  photographed. 

b.  ,  Look  through  the  camera  viewfiader1  to"  find  the  .most  : 

pleasing  arrangement  of  the  object  to  bfe  photographed.  ; 

V  •  * 

c.  After  the  most  pleasing .arrangement  of  the  object  to  be 
photographed  has  been  seen  in1 the  viewfinder,  push  the 
shutter  release  button  while  holding  the  camera  still. 

d.  Pull  the  exposed  film  through  the  developing  "rollers  to  the  - 
outside  of  the  camera  so  the  developing  ^hemicals"  will  start 
the  developing  process  on  the  film  by  being  spread  on  the 
film. 

/ 

e.  If  the  picture  has  a  paper  cover  on  it,  remove*  the  paper 
covering.  '   B  *  . 

f.  Film  not  having  a  paper  cover  develops' after  being  remtrtfed 
from  the  camera.  *  * 


00. 
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g.  You  are' now  ready  to  take  the  Aiext  picture  • 
4h.    Repeat  stfcps  a  through  f  •  V 


5.    After  all  the  pictures  have  been  .taken,  op'en  'the  camera  hack  and 
remove  .the  empty  cartridge,   -  *  ^ 


Principle 


"A  self-developing  camera  is  a  lighttight  box  with' a  lens  which 
controls  the  light  which  reaches  the  film.    The  lens  has  a  shutte^  behinxi 
^'       it  which  .keeps  light  from  striking  the  film  until  the  desired  picture  is  . 
seen  in  the  viewfinder.    The  shutter  is  opened  by  ptessing  the  shutter 
release  allowing  light  rays  to  strike  the  film.    The  film  is  then  pulled 
between  two  rollers*v£ich  causes  developing  chemicals  on  the  film  to  be 
spread  over  the  film  which  starts  the'  developing  process.    The  picture  • 
develops  outside  the  camera* 
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TEST  1 


Parts  of  the  Instant  Camera. 
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ANSWERS  TO  TEST  ' 


PH  2.20 
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TEST  1 


Shutter  Release 
B.,^  Filjn  ^dvai^ce  ? 
C;    \lash  CubelHolder 
D.    yi^wf  inder 
„E.     Leusx      *  * 


s  ,f 


¥•  -Aperture 


^EST  2 


A.    Aperture  \ 
'-B.     Lens  \ 

C.  Flash  HaldeV 

\ 

D.  Shutter  Release 

E.  Viewfindet-  1 


_v__ 
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V     .  EQUIPMENT/SUPPLIES 

* 

*  I.  Equipment; 

A.    1  Instant  Camera 

B«    1  Self-Developing  Camera  * 

II.  Supplies 

A.  1  cartridge,  qf  110  or  126  film 

B.  1  cartridge  of  self-developing  film 

C.  4  bottles  of  lens  cleaning  fluid 

D.  4  packages  of  lens  cleaning  tissue 

\ 
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TENNESSEE  INDUSTRIAL  ARTS  CURRICULUM 


Instructional  Section: 
PHOTOGRAPHY 

Title  of  Unit: 
CAMERA  CONSTRUCTION  AND* OPERATION 
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.DESCRIPTION  OF  UNIT 

This  unit  will  cover „  the  basic  part's  of  the  35  mm  SLR  camera  and  its 
operatiofu    It  will  give  Information  on  the  following  areas:^>i*^ory  of 
phot<yraphy,  camera  construction,  camera  operation,  camera  theory  and 
terminology,  associated  with  the  camera.   «This  unit  of  instruction  will 
require  approximately  ten  hours  of  instructional  time. 

•  UNIT  OBJECTIVE^ 

•Mb 

After  completion  of  this  unit,  the  student  will  be  able  to  give  a  brief 
history  of  photography,  identify  the  basic  parts  of  a  camera,  load  film 
into  a  camera,  expose  the  film,  and  unload  the  film.  Students  will  use 
the  35  mm  SLR  camera  as  the  .camera  *for  this  unit  of  instruction. 

\ 

PERFORMANCE  OBJECTIVES, 

Upon  completion  of  this  unit  the  student  will  be  able,  to:. 

^        1.    Explain  how  the  camera  works. 

2.    Match  terms  associated  with  camera  construction  to  the  correct 
3J*  definition. 

•  3.    Identify  the  basic  parts  of  a  camera  and  be  able  to  match  their 
names  to  the  proper  parts  on  a  diagram  of  a  camera. 

4.9  With  a  given  camera  and  a  roll  of  filmthe  student  will 
demonstrate  the  ability  to: 

* 

 ,  !  a.  Load,— the  camera     f£ 


b.  Expose  the  film  , 

c.  Unload  the  film  v 

to  the  degree  of  producing  printable  negatives  without  damaging 
or  fogging  the  film. 

-  506 
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OUTLINE  OF  CONTENT  - 
I.    Parts  of  the. Camera  (Transparency  1)  - 


A,  Shutter  speed  dial 
*  B.  Advance*  lever  * 

C.  'Shutter  "release  <■ 

D.  Frame* counter  (automatic  reset  exposure  counter) 

E.  Timer  (self-timer  cocking  lever) 

,    F.  Focusing  ring  .  ^ 

G.  Flash  terminal     -  * 

H.  Preview  button 

I.  Viewfinder  . 
J.  Rewind  knob 

*  K.3  Rewind  Crank 

L.  Hot  shoe5 

M.  Lens 

*       N.  Body 

II.  ^  Shutter  Typesi  (Transparency  2)       *  +  , 

A»  Le^f  Shut'ter 

B.  Focal  Plane 

III.    Shutter  Speed-Lens  Opening  (Transparency  3)  " 

A.    As  you  go  to  a  faster  shutter  speed  the  F-stop  is  opened  a 
§top.*       •  • 

Br    As  you  step  down  the^  F-s'top,  &  slower  speed  is  needed. 

IV.    Pinhole  Camera  (Transparency  4)  Demo       -  Shbw  students.,  how  to  make 
pinhole  camera.  •  .  , 

 A^  Box-type.  _..  „  ,    -  .  <   —  


B.  Can  type 

C.  Cartridge  '     '  0  "  ' 


PH 

D.    Material  needed  and  sizes 

V,    Viewing  angles  of  lens  (Transparency  5) 

»  4  h 

A.  .  Wider  viewing  angles  make  objects  look  farther  apart. 

B.  Narrower  viewing  angles  make  objects  look  closer  together. 
VI.    Lens  Openings  (transparency  6) 

A.    Large  F-stop  means  a  smaller  lens  opening. 
•B.    Smaller  F-stop  means  a  larger  lens  opening. 

VII,  Focusing  Systems  (Transparency  7) 

A.    Coindent  (Grids)  '« 
\     B/.    Split  image  * 

*• 

VIII.  Depth  of  JField.  (Transparency  8) 
IX.    Focal  Length  of  Lens 

A.  55  MM  ^ 

B.  200  MM 

c  * 

Zoom 
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4  4  '     TEACHER  ACTIVITIES 

I.    Provide  student  with  student  .module 
II.    Make  transparencies'  * 
III.    Discuss  unit  and  specific  objectives 

/ 

IV.    Discuss  information  sheets  and  go  through  outline  of  material  and 
give  demonstrations  # 

V.    Discuss  student  activity  she'ets 

* 

.  *  VI.    Discuss  job  sheets 

VII.    Review  for  test 
VIII.    Give  test 


/ 


\ 
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STUDENT  ACTIVITIES 

*  *  m  '  * 

I.    Read t objective  sheet 
II •    Study  information  sheet 

c 

III,  ^Complete**  activity  sheets 

IV,  Be  able  to  give  a  brief  history  of  the  camera  and  properly  expose 
film  so  the  result  will  be  a  printable  negative  without  damage  or 
fogging. 

•V.    Participate  in  review  of  material 

VI.    Take  test  ^  ^ 


j 


5 1 «> 


PH  3.6 

"  , .   *         '  REFERENCES /RESOURCE S 

*  £ 
I.    Refeijetfices  .  '  . 

4 

A.  Gerace^,  Fhilip  G.;  and  Mangiane,  Stephen  S.  Communication: 
Photography.  Englewood  Cliffs,  New  Jersey:1,  Prentice-Hall, 
Inc.  1976.  * 

How  to  Make  and  Use  a  Pinhole  Camera,  Rochester,  New  York: 
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\ 

1J.    Resources    -  t  ,  v 
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A.  Objective  sheet 

B.  Information  sheet 


s  m 


C.  Transparency  Masters  ^ 

1.  TM  lm  Parts  of  the  Camera. 

2.  TM  2.  Shutter  Types. 

3.  TM  3.  Shutter  Speed — Lens  Openitlg. 

4.  TM  4.  Pinhole  Camera. 

5.  TM  5.  Viewing  angle  of  the  liens.  *- 

6.  TM  6.  Lens  .Opening  Sizes. 

7.  TM  7.  Focusing  Screens. * 
^     8.  '  TO.  Depth  of  Field. 

9.    TM  9.  "Local  Lengths  of  Lens  , 

i  a 

D.  Assignment  she*t  #1 — Identify  the  parts  qf  the  camera. 

E.  Demonstration  //l — Make  a  pinhole  camera. 

F.  'Student  Activity  //l — Take  and  have  pictures  developed  with" 
'camera. *  * 


*G.  Student  ActVity  #2 — Load,  Expose,  and' unload  one  36  exposure 
 roll  of. film.  -  ^  v 


s 

aid 


-y-  - 
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Information  Sheet  itl 


Terms  and  Definitions  '   ■  . 

A.  Shutter  Speed  Dial — An  indexed  dial  which  set  the  shutter  at  the 
des  ifc^d^sp'eed . 

B.  Advance  Lever — The  lever  which_£ontrols  the  movement  of  film  from 
an  exposed  frame  foi^rard  to  an  unexposed  frame. 

C    Shutter  Button — The  button  that  causes  the  shuttet  %o       tripped  , 
allowing  the  picture  to  be  taken.  # 

D.  -Frame  Counter (Automatic  reset  exposure  counter) — Shows  how  many 

frames  have  been  exposed  K 

E.  Timer — A  device  which  allows^  a  time  period  to  ,elapse  between  the     .  • 
time* the  shutter  button  is  pushed  and  the  picture  taken. 

F.  Focusing  Ring — The.  movable  ring  on  the  lens  which  adjusts  the 
lens  to  get  pictures  in  focus.  '  ^ 

G.  Depth  of  Field — The  focus  area  of  a  camera. 

H.  *  Depth  of  field  preview  button — This  button  allows  the  scene  to  be 

seen  as  it -looks  at  a  particular  F-stop  setting  (lens  setting). 

*  \  * 

I.  Viewfinder — Stjows  the  image -  that  is  seen  by  the  lens  of  the 

camera.  ■ 

J.    Rewind  Knob — Used  to  rewind  fi^lm  into  cartridge  after  the*  entire 

of  film  hate  -been  exposed.  _   ,        *        -» *  roll 

K.    Rewind  Crank — Part  of  the  rewind  knob,  used  to  rewind  film. 

\ 

L.    Hot  shoe—The  holding  device  (marked*with  a  r^l  X)  on  the  top  .of 
the  camera  used  to  holS  the  electronic  flash.^ 

✓  :  '  v 

M.    .Lens — The  glatsfe  opening  which  reduces  the  image  to  film  Size  arid 

produces  k  clear  and  sharp  picture  on  the  film.    Controls  the 

focusing  and  F-stop  setting  of  the  camera.  (  J 

i 

1.  Wide  angle — Make  scenes,  objects  and  rooms  stretch  out  to 

 irif-inity.   -Has  a- shorter  focal  length  and  a  widter  field*  of 

*  view  than  a  normal  len. 

2.  Telephoto—Bring  .objects  which  are  far  away  in  closer.  Has 
a  longer  focal  length  and  narroWer  field  of  view  than  normal 

— — — lens .  


3.  Nonugl^-Shows  the  things  as  they  actually  are  with  little 
distortion.        '  , 

4.  Zoonr— A  lens  which  can  have  its  focal  length  adjusted  a  over- 
a  wi^de  ran£e.  -  ^  -  u 

•5l2- 


Body— *That  part  of  the  .camera  that  holds  the  film  and  has  the  , 
other  parts  of  the  camera  attached  to  it. 

F-stop — The  size  of  the  lens  opening:  This  controls  the  ^mount 
of  ligjit  exposed  t?o  the  film.  * 

Focal  length  <^f  the  lens — The  actual  distance  from  ,the  lens  to 
a.  point  behind*  the  3. ens  where  light  rays  are  f  ocusfed  when  the 
distance  scale  is  set  on  infinity.     (The  distance  ,from  the  . 
optical  center  of  the  lens  to  the  film.)  * 

Shutter — The  device'  which  controls  the  time  that  the  film  will 
be  exposed  to  light. 

1.  Leaf  Shutter — Thin  pieces  of 'metal  which  open  ^nd  close 
on  a  hinged,  spring-loaded,  system. 

•  .    \,   ■  -  •  • 

2.  Focal  Plane  Sautter — Two  opaque  cloth  or  metal  fbU 
curtains  separated  by  a  narrow  ^slit." 

Focusing  screens— *A  device  which  helps  the  photographer  tell  if 
his  picture  is  in  focus,        'v~  . 

V  * 

1.    Split  image — Image  is  divijifeci  when  out  of  focus. 

■2.    Grids — Shows  area  as  being  very  out  of  focus  when  only 
slightly  out  of  focus. 

•  ^ 

Flash  synchronization — The  setting* ot  the  shutter  Speed  that 
makes  the^Ki$£ter  opening  speed  and  flash  duration  equal. 
Marked  by  an  X"^and  the  shutter  speed  digtl. 

Electronic  flash — A  battery  powered  lighting  device  used  to 
provide  more  light  in  poorly  lit  photographic  situations. 
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v  '     PARTS  OF  THE  CAMERA .'  , 


A.  -SHUTTER  SPEED  DIAL 

B.  '  ADVANCE  LEVER 

'  Ci'  SHUTTER  RELEASE 

D.  AUTOMATIC  RESET  EXPOSURE 
COUNTER 

E.  SELF-TIMER  COCKING  LEVER 

F.  FOCUSING  RING 

.   13.  FLASH  TERMINAL' 

H>.  PREVIEW  9LEVER 

I.  VIEWFJNDER    .  ^ 

J.  REWIND  KNOB 


K.     REMIND  CRANK 

■ 

L.°    HOT  SHOE 


SHUTTER  TYPES 
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Leaf  shutter 


Focal  plane 
shutter 
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SHUTTER  SPEED -4.ENS  OPENING 


i 


decrease 


DEPTH  OF  FIELD 

f /stops: 


increase 
 *r 


O  o4'*  0 


O  o 


x4 


1/4 


#  i« 
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1/4 


x4 


SHUTTER  SPEED 


increase 


decrease 
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PINHOLE  CAMERA 


("V 


Materials-:  '  v 

V   Cartridge  of  126  Film—Kodak  Tri-X  Pan 

1    Piece  of  thin  bladf  cardboard  1  1/4M  X  5  3/4"  r 

1    Piece  of  rigid  black  cardboard,  1  1/2"  X  2  3/4",  with  a  1/2M  squ* 
opening  cut  4in  center 

1  Piece  of  heavy  aluminum  foil,  1  inch  square 

(   1  Piec/e  of  black  paper,  1  inch  square 

1  Wooden  tongue  depressor 

2  Strong  rubber  bands 

1    No.  10  sewing  needle 


Black  masking  tape 


i 
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VIEWING  ANGLES 


r 
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OPENING  SIZES 


■  -A  : 

f/STOP  OPENINGS 


f/1.4 


o 


f/22 


f/2.8 


O  f/16 


f/4 


f/5.6 


o 


f/8 


5'3 '»   ■  • 


Focusing  Screens 


COINCIDENT 


out  of  focus    N  in  focus 


SPLIT  IMAGE 


out  of  focus  in  focus 


>  » 
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DEPTH  OF  FIELD 


CAMERA  FOCUSED  AT  30  FEET 


135mm  lensnl 
at  f/11  P 


L 


50mm  lens 
aft  f/11 


out  of 
focus 

• 9 

in 
focus 

out  of 
focus 

*  * 

\ 

26' 

* 

out  of 
.  focus 

in  f 

ocus 

\  • "  •  — 

!  ' 

15' 

» 

^7~>  infinity 
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c  '  >  Demonstration  //l 

MAKE*  A  PINHOLE  CAMERA 

<  #  • 

Objective  >    ;  '  .  • 

To  make  ^  very  simple  camera  to-  aid  students  learn  about  the 
principles  of  the  camera.  .  '  * 

Materials  '  '  ' 

1    Cartridge  of  126  FiXs^..KQdak  .TcirX  Pan   ..       '  "* 

1    Piece  pf  thin  black  cardboard,  1  1/4"  X  5  3/4"  ^ 

1    Piece  of  rigid  black  cardboard,  1  1/2"  X  2  3/4",  with  a  1/2" 
square  opening  cut  in  center, 

1    Piece  of  heavy  aluminum  foil,*  1  inch  square*  c 

\  \ 

1    Piece  of  black  paper.,  1  inch-tsquare  * 

1  Wooden  tongue  depressor  ' 

2  Strong  rubber  bands  -jp* 
1    No.  10  sewing  needle" 

Black  masking  tape 
1    Utility  knife 

1    Pair  of  scissors  * 


Procedure 

1.    Make  four  1  7/16"  sections  on  the  large  piece*  of  black 
cardboard. 


2.  Cut  through  top  layer  of  -the  cardboard kon  each  line. 

0,    *  *  .  \ 

•  t»  '  , 

3.  Fold  the  cardboard^ihto  a  box  shape.  *  '  * 

». 

4.  Place  black  tape  oh  the  corners. 

A        .    "  •  ' 

5.  ,Make  a  hole  in  t'he  'center  spf .  th6.  aluminum  foil  <with  the  point  of 

the  needle.  * 1  * B>  ,  •* 


« 
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6.  Center  and  tape  the  foil  over' the  opening  in  the  small  piece  of 
cardboard. 

7.  Tape  the  small  piece  of  black  paper  over  the  foil  -albng  the  top 

8.  Tape  the  cardboard  with  the  hold  to  the  box.  \ 

9.  Place  the  camera  agains.t  the  film  cartridge. 
10.    Secure  film  with  rubber  bands. 

'ilm  cartridge  to  advance  film^. 

S 


11. 


Principle 


A  pinhole  camerk'  is  a  smaliy.lighttight  can  or  box  which  has  its 
inside  painted  fcUck.    A  spafall  hole  is  punched  in  the  center  of  one 
end  and  the  hole  IB^cQyerfed  to  prevent  light  from  hitting  the  film 
until  the  proper  time.    The  hole  is  aimed  at  the  object-to  be  phoA 
graphed  and  the  paper  over  the  hole  raised  allowing  the  light  to 
strike. the  f^lm.    The  light  reacts  witri  the  silver  halides  vand  the 
film  recording  the  images*  on  the  film. 


*    /  PH  3.11 
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Student  Activity  #1 

Objective  W     .  '        ;  / 

You  will  take  the  materials  given  and  correctly  complete  the 
following:  *  • 

*  • 

(1)    construct  a  pinhole  camera,  (2)  exgose  the  film  in  the  camejra, 
and  (3)  have  the  film  developed.  -  " 

Materials  , 

1.  M-Cartridg^'of  126  Kodak  Tri-X  Pan  film  ^ 

2.  ^1-Piece  of  thin  blade  cardboard,  1  1/4"  X  5  3/4" 

y         3.     1-Piec«i  of  rigid  black  cardboard,  1  1/2"  X  2  3/4M  with  a  1/2" 
square  opening  in  the  center. 


4.     1 -Piece  of  heavy  aluminum  foil,  1  inch  square 
s         5V   1-Piece^of  black  jSaper,  l^inch  square 

6.  1-Woodeir  tongue  depressor 

7.  2 -Rubber  banda 

,  8,    Black  masking  tape- 

No.  10  sewing  needle  *  N  ' 

10.  Utility  knife  tt 

11.  '  Scissors  %  I 

Procedure — Construct  a  Pinhole  Camera. 


»  ^ 


•1.    Make  four  1  7/16"  sections  on  the  large  piece'of  black 
cardbo'ard. 

2.  Cut  through  top  layer  of  the  cardboard  on  each  line. 

3.  Fold  the  cardboard  into  a  box  shape.  < 

4.  Place  black  tape  on  the  corners. 

5.  Make  a  hole  in  the  center  of^he  aluminum  foil  with  the  point  of 
the  needle. 

'  6.    Center  and  tape  the  foil  over  the  opening  in  the  small  jAece  of 
-  cardboard. 


PH  3.12  .  •  . 

6.  Center  and  tape  thei  foil  over  ""the  opening  in  the  small  piece  of 
cardboard. 

»»  » 

7.  Tape  the  small  piece  of  black  paper  over  the  foil  along  the 
top.  , 

8»    Tape  the  cardboard  with  the  hold  to  the  box. 
*9.    Place  the  camera  against  the  film  cartridge. 
,      10.    Secure  film  with  rubber  bands. 

11.    Trim  tongue  depressor  to  fit  film  cartridge  to  advance  film. 

.  v 

Procedure — Expose  the  Film  in  the  Camera 

1.  Point  the  end  of  the  camera  with  the  hole  in #it  toward  object  or 
subject.  %  * 

4 

2.  To  properly  aim  the  camera  sight  over  the  top  of  the  camera. 

3.  The  camera  must  be  held  very* still.    Support  the  camera  on  a 
table,  chair,  rack*  etc. 

Lift  the  cover  that  is  over  the  hole  t6  expos^  the  film.  « 

5.  The  exposure  time  is:    In  light  sun — 1/2  to  1  second,  Cloudy    *  . 
bright — 2  to  4  seconds.  ' \ 

6.  To  get  a  good  picture  take  three  pictures  of  each  scene*.  , 

7.  Make  one  picture  at  the  recommended  exposure  time,  one  at  twice 
the  time  and  one  at  one-half  the  recommended  time.  ' 

+-     ,  _ 

8.  After  eich  exposure  lower  the  cover  over  the  hole  and  hold 
tightly  until  you  make  the  next  exposure* 

•        •  .  ( 

Procedure — Have  JFilm  Developed  o  f 

1.-    Remove  film  from  camera.  / 
*2.-    Tak£  exposed  film  cartridge  to  be  developed. 
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Activity  Shedf  #2 


*     TAKING  PICTURES 


Tools  and\ Materials 

A.  Tools 

1.  ^  35mm  SLR  camera  with  normal  lens 

2.  Electronic  flash  - 
1     3.  Ttipod^ 

4#    Shutter  release  cable  ' 
5.    36  exposure  rolj.  of  black  and  white  film 

B.  Materials 

s 

1.  Lens  cleaning  fluid 

2.  Lens  cleaning  tissue 

t 

Procedure  ^  #  z  * 

1.  Secure  tools 

2.  Buy  proper  typd  of  "f  ilm 

3.  Load  filfii  tfito  camera 

4.  Shoot  pictures  using  the  procedure^  and  tools  best,  suited  to 
that  situation 

5.  Onload  film  after  completing  the  36  exposures 

6.  Hdve  film  developed 
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TEST  1 


Match0 the  terms  on" the  right  to  the  correct  definition  or  description. 

Electronic  flash 
F-stop 
Body 


1*    Th$  focus  area  of  a  camera*  1 

•  9 

1.    The  device  which  controls  the  time 
that  the  film  will  be  exposed  to 
light. 


_  3.    A  battery  powered  lighting  device 
used  to  provide  more  light  in  a 
poorly  lit  photographic  situation. 

^~4^    The  size  of  the  lens  opening.* 

5.    The  glass  opening  which  reduces  the 
image  to  film  size  and  produces  a 
clear  and  sharp  picture  on  the  film. 

_  6..  That  part  of  the  camera  that  holds 
the  film  and  has  the  other  pifctg  of 
the  camera  attached. 

7.    Shows  how  many  pictures  have  been 
taken. 

r 

_  8. •  A  button  which  controls  the  lens  and 
allows  the  scene  to  be  -seen  as  it  ' 
loolcs  at  a  particular  F-stop  setting. 

_  9.    Shows  the  image  that  is  seen  by  the 

lens  of  the  camera. 

\  » 

\ 

10.    A  device  which  helps  the  photographer 
tell  if  his  picture  is  in  focus. 


A. 
B. 

c; 

D. 


Depth  of  field 
p  rev  iew_-  button 


E.  Focusing  Screen 

F.  Advance  Lever 

♦ 

G.  Wide.  Angle' 

H.  Depth  of  Field 

I.  Shutter 
J.  Lens 

K.  Frame  Counter  H 

L.  Viewf inder 

M.  Hot  Shoe 

N.  Telepl&to 

0.  Timer 


l\*    The  holding  device  for  the  electronic 
. f lash. 

12.  the  lever  which  controls'  the  movement 
of  film  from  exposed  to  unexposed. 

13.  *   This  lens  brings  linages  in  closer.* 

,14.    This  lens  makes  scenes,  objects,  and 
rooms  stretch  out  to  infinity. 

15>    A  xlevi^e  which  allows  a  time^  period 

to  el4g>se  between  the  time  the  shutter 
button  is  pushed  and  the  picture  taken. 


ERJ.C 


)  » 
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1.  H 

2.  I 


3. 

4..  B 

5.  . 

6.  C 
7*  K 


8.  b. 


ANSWERS  TO  TEST 


TEST  1 


9.  L 

10.  E  > 

11.  M 

12.  F 

13.  N . 

14.  G 

15.  0 

\ 


\ 

V 


A.  Self  timer  cocking  lever 
'B.  ,  Flash  terminal 

C.  Hot  shoe 

D.  Review  button^ 

E.  Shutter  release 


r 


TEST  2 


F.  Film  advance  lever 

G.  Viewfinder 

>    '  : 

H.  Shutter  speect  dial 

I.  .  R^/ind  knob 
J.  Lens  \ 
K.  .  Body 


.  Am 
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I.  Equipment 


EQUIPMENT/SUPPLIES 


c 


A.  12—utility  knives 

B.  *  12 — Pairs  of  scissors 

C.  02—35  mm  SLR  Cameras 

D.  02 — Electronic  flashes 

E.  01— Tripods  ~ 

F%  02— Light  meters  ,  - 

G.    02 — Shutter  release  cables 
II.  Supplies 

A.  12— Cartridge  of  126  Film,  Kodak  Tri-X  Pan 

B.  *  12— Pieces  of  thin  black  cardboard,  1  1/4"  X  5  3/4" 

C.  12— Pieces  of  rigid  black  cardboard,  1  1/2"  X  2  3/4"  with  a  1/2' 
square  opening  cut  in  center, 

» *  - 

D.  12--Pieces  of  heavy  aluminum  foil,  l'inch  square, 

E.  12 — Pieces  of  blackfpaper ,  1  inch  square, 

F.  12 — WooHen  tongue  depressors,  / 

G.  24 — Strong  rubber  bands. 

H.  12 — No.  10  sewing  needles 

I.  1 — Roll  of  black  masking  tape 

J.     4 — Bottles  of  lens  cleaning  fluid 
K.    4 — Packages  of  lens  cleaning  tissue 


) 


c 


J 
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TENNESSEE  INDUSTRIAL  ARTS  CURRICULUM 


Instructional  Section:* 
PHOTOGRAPHY 

•    Title  of  Unit: 
TYPES  OF  BLACK  AND  WHITE  FILM 
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^DESCRIPTION  OF  UNIT 

This  unit  covers  the  common  types  of  .35  mm  black  and  white  film.  Th"e 

basic  characteristics  of  each  film  is  discussed.  The  materials  in- this 
unit  are  designed -for  2  hours  of  instruction.  * 

UNIT  OBJECTIVE  .  V 

After  completion  of  this  unit  the  student  will  be  able  to  list  the  most  - 
common  types  of  black  and  white  film  and  Jist  the  characteristics  of 
each.    The  student  wil}.  be  able  to  match  the  terms  related  to  film  to 
their  definition* 


,  >  4  PERFORMANCE  OBJECTIVES         v  ^ 

7 

After  completion  of  the  unit  the  student  will  be  able  to: 

1.  Match  the  type  o£  black  and  white  film  with  its  character- 
istics. 

2.  Match, term!  associated  with  film  to  their  definitions. 
3*    Demonstrate  the  ability  to: 


Select  the  proper  black  and  white  film  to  achieve  desired 
results.  * 


B.  Predict  picture  appearance  when  certain  film  is  used. 

C.  Describe  what  film  is  and  give  a  brief  history  of  it. 


531 


J  ■  H 


OUTLINE  OF  CONTENT 


I.    What  is  film? 


V 

4 


.   Definition  -  Film  is  a  light-sensitive  material  that  is  ma^Le  uj 
gfain$x of  silver  halides  suspended  in  gelatin  and* coated  with, 
acetate.    (See  TM  01)  "  * 

%    A.    Silver  halides  «-  Silver  grains  combined  with  a  halogen  element 

for  increased  sensitivity.  | 

^        B.    Emulsion  -  Silver*  ljalides  suspended  in  gelatin. 

C.    Acetate-.-  The  plastic  base  of  film.        .  f  v 

II.    How  does  film  Work? 

Light  strikes  film.  '  '  * 

B.  Silver  halide  turns  to  shadesrof  gray  and-  then  black  depending  o 
the  amount  of  light  'tfjjriking  the  film. 

C.  The  brightest  light  creates  the  blackest,  silver-halide  cry- 
/^*T^stals.#  ,y     fc  '  • 

D.  k  Negative  effect  is  reversed  because  bright  area*  turn  black  and 

black  areas  in  the  scene  remain  clear. 

V 

*  - 

E.  Antihalation  Dye  *-  The  film  coating  that  keeps  the  rajrs  .of  light 
,  that  pass  tfhrough  the  emulsion  from  being 

reflected  back  into  the  emulsion  after  they 
0%  have  passed  through. 

III.    Film  Size 

110  and  126  -  Usually  in  light,  tight  plastic  cassette  in  which 
unexposed*  film  is  in  one  compartment.    As  film  is  exposed  i,t  is 
rolled  info'  the  other  compartment.    Entire  cassette  is  sent  t 
developed. 

^ 

B.    135  usually  called  35  mm^-~C3tt^s  in  cassette  form -but  itiost  com- 
*  monlyVetfmes  in  scroll*  which  must  be 

♦threaded  into  camera.    FAilm  13  rolled 
*  back  into  spool  after  ,it  is  exposed. 


1 


IVi    Contrast  -  Demo  //l  shows  examples  of  contrast.  - 

*  . 

A.  The  elimination  of  some  grays  of  a  picture  because  the  film  has 
less  clumps  of  light-sensitive  material*  v 

*    \^  ' 

B.  A, picture  taken  with  high-speed|  film  has  fewer  tones.      •  "  * 

C.  The  slower  the  film  speed  the  more  gray  tones  that  will  £how  up. 


Film  Speed 

Definition  The  amount  of  light  needed  to  make  a  quality. picture  on 
a  type  of  film.  ' 


3 


A.  ASA  -  The  numbet^iyipg  the  speed"  of  the  film., 
%    1.    Higher  ASA  nymljer  the  faster  the  film. 

2.  Filnjs  with  high  ASA  numbers  will  work  in  low  light  afceas. 

*  *  .  a» 

3.  *>  .Tfie*  films  with  liigh  ASA%  numbers  do^s»trjjroduce  .quality  as 

gc^d  ^s  slower*  speeds  •  - 

B.  ,  The  faster,  the  film  speed,  the  poorer  the  picture" q\jlity. 


I'  - 

Grain  -^Demb  #2  show  enlarged  pictures 

A.  Caused  by  clumps  of  light-sensitivfe  material  in  the  emulsion. 

B.  Large  spaces  between  the  clumps, cause  all'* dumps  to  react  to 
light  coming  in  contact  with  the,  emulsion  because  they  are  far 
apart  and  not  hidden  beneath  each^ other. 

D.    When  negatives • ar^  enlarged  the  spaces  become  more  evident. 

Typfes  of  film-  * 

A.    Panatomic'-  X 


1.  'v  Speed  -  ASA  32 
* 

*  2.     High  Contrast 
.  3*,    Fine .Grain 

B.  Plus  -  X  Pan 

..1.    Speed  -  ASA  125 

2.  Good  Con4f?ast 
,      3.  -  Fine  Grain 

C.  TrJ.-X  Pan 

^       1.    Speed'  -  A'SA  400 
2\    Good 'Contrast 

3.  Coarse  Grain 
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TEAdHER  ACTIVITIES  . 

*    1  '  ' 

*  *     *  s  t 

I.    Provide  student  with  student  module. 

II*    Discuss  unit  and  specific*  objectives*  » 

III*    Discuss  information  sheets  and  go  through  outline  of  content  giving 
demonstrations,  as  you  go. 

IV.    Discuss  .student  activity  sheets.  *  '  ' 

V.    Give  test.  •  6  . 


\ 


4> 


STUDENT  ACTIVITIES  4 


•  !•    Read  objective  sheet. 


II.    Study  information  sheets* 

a  . 

III.  Complete  activity  sheets, 
"IV.    Take  test'.  >  ** 
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li.    Resources         N*.  v  •  *   .  _ 

>    A.    Information  Sheets.  ,  „ 

B.  Activity  Sheets*  '     >  • 

*  • 

C.  Demonstrations." 

4  *  *  • 

— ■*  ♦  .,       •  ^ 

D.  Transparency  Masters. 
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Information  Sheet. #1 


Terms  and  Definitions' 


Film  -  A  light-sensitive-' material  made  of  grains  of  silver  halides 
suspended  in  gelatin  and  coated  onto  an<  acetate^ strip. 

Fidm  leader  r  A  length  of  protective  film  at  the  beginning  of  a  roll  of 
film. 


j 


Film  speed  -  The  sensitivity  of  a  given  film  t6  light,  indicated  by  a  ' 

number;  the  higher  the  number, 'the  more  sensitive,  or  "faster".  / 
the  film.  -       •  *      '  '  / 

Silver  halides  -  Silver1  grains  combined  with  a  halogen  element.  * 

«■  . 
Emulsion  -  A  thin  coating  of  light-sensitive  material,  usually  silvjr  halide 
in  gelatin,  in  which  the  jjpge  is, formed  on  film  and  photografhic  'papers. 

Acetate--  The  plastic  base  of  film  Whidl  carries  the  emulsion. 

ASA  -  The  number  giving  the  speed  of  the  film. 

Graininess  -  The  sand-like* or  granular  appearance  of  a  negative,  print,  or  ASA 
slide  resulting  from  the  clumping  of  silver  grains  during  development  of 
.the  film; 'graininess  becomes  more:  pronounced  with  faster  films,  increased 
*   density  in  the  negative,  and  degree  of  enlargement.  .  *  - 

Contrast  -  The  density  range  of  a  negative,  prifct  v0r  slide;  the  brJLghtnes 
range  of  a  subject  or  the  scene  lighting. 

Negative  -  The  developed  film  that  Contains  a  reversed  image  of  the  or 
object  or  scene.  '       -  v 


ness 


Positive  -  An  image  witt\.  the  saAe  object 'or  scene  relationship  as  the  original 
object  e>r  scene.  '} 

Tone  -The  degree  qf  Tightness  or  darkness  in  an  area  of  a  picture • 
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Photographic  film 


(ENLARGED) 


Protective  coat 
of  gelatin 


Emulsion. 


Film  base(acetate) 


Antihalation  backing 


Gelatin  foundation 


533 


Objective: 

To  show  students  the  difference  in  contrast  as  shown  by  enlargements  of 
different  pictures  made  of  the  same  object  made  with  different  speeds. 

Materials: 

1,  Enlargement  of  Panatoraic  -  X  pictures, 

2,  Enlargements  of  Plus  X  Pan  pictures/ 

3,  Enlargements  of  Tri  -  X  Pan  pictures. 
Procedure: 

>  _  ___  

Have  the  students  examine  each  of  the  pictures  made  with  each  type  of  film. 
Discuss  the  pictures  and  the  qualities  of  each,  * 

Principle:  ,  *  * 

The  faster  films  produce  more  contrast.    The  contrast-  of  a  pictute  is  the 
elimination  of  the  grays  in  the  pictures.    Fewer  shades  of  gray  are  present 
because  fewer  clumps  of  light-sensitive  materials  are  present,    F£wer  tones 
are  present  in  high  speed  film  and  more  tones  are  present  in  slower  speed 
film,  „  .  ...    .  -  -  s ....... . 


/      PH  4,8 
Demonstration  //l 


PH  4.9 


Demonstration  #2 


Objective: 


/ 


To  show  students-  what  happens  to  the  clarity  of  pictures  made  with  the 
three  different  types  of  film  when  they  are  enlarged.    Students  should  see 
large  $ots  on  the  enlargements^ 


Materials: 


'^^^ana 


-  1.    Enlargement  of/a  Panatohic  X  film, 
*  2*    Enlargement  of  ?l\xe  X  ,Pan  film. 
,3.    Enlargement  of  Tri  X  Pan 'film. 
Procedure:        v-  v*  * 


Have  the  students  examine  each  picture  made  with  each  type  of 
cuss  the  pictures  and  the  qualities  of  eajch.  * 

Principle:  ~ 


The  Tri  X  Pan  film  will  have  large  black  dots  when  enlarged.    Panatomic  X 
and  Plus  X  Pan  are  fine  grain  films  and  whTen  they  are  enlarged  do  not  show 
large, dots ..v  ^ 


Dis- 
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,  Student  Activity  //l- 

Objective: 

You  \^ill  take  pictures  using  each  of  the  three  types  of  black  and  white 
fcfilm.    Each  picture  will  be  enlarged  so  the  students  will  better  see  the  * 
characteristics  of  each  type  of  film.    Students  will  develop  the  fil,m  iif  a 
later  class.  . 

Materials: 

1.     1-35  mmcSLR  Camera. 

0  ' 

Z'.  1  -  Roll  of  Panatomi'c  -  X  film. 
}.  1  -  Roll  of  Plus  -  X  Pan  film.- 
4.  J^-  Roll  of^Tri  -  X  Pan  film. 


flu 
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TEST*  1 


Match  the  following  terms  to  their  definition. 


2. 
3, 
4. 


5. 
6. 

7. 


8. 


9. 


10. 


Silver  grains  corifbined  with  3, halogen., 
elements      »  >,  'J 

A  length  of  protective  film  at  the 
beginning  of  a  roll  of  film.  ' 

*~  .  * 

The  degree  of  lightness  or  darkness' 
in  an  area  of  a  picture. 

A  Jight7sehsitive  material  made  of 
grains  of  silvef*  halides  {suspended 
in  gelatin  and  coated  ;.,g£t!o  an  acetate 
strip.  * 


The  number ' giving- the  speed  of  its  film; 


he. density  range  'of  a^negafcive^^print, 

or  slide;  the  brfghtness.  range  af\^ 

'  sybject  oif  the  scene  lighting,  % 

*  '  ".V 

_  A  thin  coating  of  light-sensitive  * 
material,  usually  a  silver  halide'in' 
gfelatin  in  which  the  image  i^^fpnjje^ 
orv  fij.m.         *         '  ^ 

_  The  Aplastic  base  1  of  film  which  Carries 
the  emulsion. 

_  The  deveLoped  film  that  contains 
reversed  image  of  the'  original  object 
or  scene, 

_  The  sand-rlike  or  granular  appearance 
of  a  negative,  print r  or  slide  result- 
ing from  the  clumping  of  silver  grains 
during  development  of  the  film. 


A;  ASA 

B?  Contrast 

C.  Film 

Film  leader 
"  E.  Emul£iorr 

F.  Acetate  • 

G.  Tone 

,  H,  "  Silver  halide 
'   .  I.  s  Qraininess 

i  ' 

\i$Y  *J.  Negative 


\  ♦ 


\ — ~ 

V* 

'  •  i 

* 

* 
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TEST  #2 

'\        •  - 

* 

♦ 

Match  the  film  name  to 

the  proper  characteristics • 

1.    Speed  -  ASA  400 

*       Good  Contrast 

V 

Coarse  Grain 

\  ' 

A. 

Panatomic  -  X 

\ 

m 

T.    Speed  -  ASA  32 

High  Contrast 

B. 

Tri  -  X  Pan 

* 

Fine' Grain 

/ 

C. 

Plus  -  X'Pan  . 

« 

* 

°    '   3.    Speed  -ASA  125 

{ 

* 

Good  Contrast 

# 

Fine  Grain 

\ 

/ 

* 

^  i 

• 

i 

r 

• 

i 

• 

T  > 

« 

V 

• 

• 

—  v 

- 

f 

\ 
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• 

v  T 
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•EQUIPMENT/SUPPLIES 


,     I,  Equipment 

.  A.^  02  -  35  mm  SLR  cameras., 
.  B.    02*}-  Electronic  flashes,  / 

\         C.    02  -  Tripods. 

D.  02  -  Light  meters.^  - 

E.  02  -  Shutte^  release  cables,. 
II.  Supplies 

'  A.    06  rolls*  of  Panatomic  -  X  film. 

B.  06  rolls  of  Plus  -  X  P*n  film. 

C.  06  rolls  of  Tri  -  X  ?kn  film. 
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TENNESSEE  INDUSTRIAL  ARTS  CURRICULUM* 


Instructional  Section: 
' .  PHOTOGRAPHY 

Title  of  Unit:  " 
DEVELOPING  BLACK  AND  WHITE  FILM 
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»  DESCRIPTION  OF  UNIT'  _  ' 

This  unit  will'  cover  basic  techniques  used  in  developing  black  and  white 
film.    It  will  give  an  overview  of  the  following  areas:     the  process  used 
to  develop- black  and  white  film,  the  chemicals  used  to  develop  film,  and 
the  jbasic  'purposes  of  the  chemicals  used.    The ^materials  in  this  unit  are 
designed  for  8  hours  of  instruction. 


UNIT  OBJECTIVE 


*After  completion «of  this  unit  the  student  ^ill  be  able  to  name  and  give 
the  function  of  each  of  the  chemicals  used  to  develop  black  ahd  white 
film,  explain  the  developing  process  step  by  step  identify  the  £octiLs  and 
equipment ^  and  know' the  meaning  of  the  terms  used  with  the  developing 
process.    The  student  will  also  demonstrate  the  ability  -  to  'develop  black 
and  white  ^film  by  ,jusing5  the  proper  chemicals  and  equipment. 

' ,  PERFORMANCE  OBJECTIVES  >. 

After  completion  of  this  unit  the  student  will  be  able  to: 

1.  Match  terms  associated  with  film  developing  to  the  correct  v 
definition  or  description.  ' 

r         .\  .  »  < 

2.  List  and  describe  th^  basic  chemicals  used  to  develop  black  and 
white*  film  and  give  each  one's  function. 

-  3.    Identify  ^the  tpols  and  ^equipment  used  in  developing  and  tell 
what  they  are  used  for, 

4.    Briefly  list  In  order  the  steps  used  in  developing  .black  and 
+m         .-white  film.  f^         .  >  . 


PH  5.2 

5.    Demoostrate  the  ability  to: 


-  1 


A.  Set 

B.  Dev 


the  chemicals  and  equipment  to  develop  film. 

♦ 


C. 


black  and  white  film. 
Properly  mix  all  chemicals  needed  to  develop  film. 


4  .«=> 


D.    Properl^hse  all  equipment  found  in  the  black  and  white 
darkroom. 


) 


■r . 
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OUTLINE  OF  CONTENT 


Chemicals 

4  ' 

A.  Developer 

The^ emulsion  side*  of  the  film  is  hit  by  the  light  as  it  enters 
the* lens  of .  the  camera.    The  developer  reaots  chemically  with 
the  f^'lm  emulsion  during  the  processing  of* the  exposed  film. 
The  film  will  raijge*  from  black  to,  white  once  it  has  been*  de- 
veloped  sincf  different  areas  of  the  film  received  differ^tttr* 
amounts  of  light,    fmages  that  have  been  created  on  the  film  are 
the  opposite  of  the  Original  scSne.    Dark  areas  of  the  *spene 
appear  as  light  areas  on  the  film.^    This  is  the  reason  developed 
film  #£s  called  a  negative. 

**  t 

B.  Strip*  Bath 

Stop  bath  vis  another" chemical  u;sedwto  stop  the  chemical  reaction 
of  the"  developer.    The  stop  bath  is  diluted  acid  and  should  be 
worked  with  carefully.   '.;  .  " 

C.  Fixer*  *  * 

{    Although  the  reaction  betweeh^ the  developer  and  the  film  is  , 
.    stopped  after  it  is  placed  in  the  stop  bath,  the  film  %an  still 
react  to  light  because  part  of  the*  emulsion  on  the  filmtwas  no^ 
affected  by  the  light  Huringv tfie  first  exposure.    The  negative  * 
will  be  ruined  by  being  turned*  blarck  by  the  emulsion  being  ex- 
posed to  more  light.  "  The  -fixer  is  anofher\ fzhemical  solution 
used  to  prevent  the  emulsion  fr.qpa  b£lng*  affected  ^by  light.  The 
.    fixing  solution  contains  chemicals  that  will  'remote  the  unused 
emulsion  so  that  the  negative  will* no  longer  b£  sensitive  to 
fe*^  light.    The  fixing  solution  also  contains  chemicals  that  help  to 
harden  t^he  film  which  has  become  soft  .during  developing^  The 
fixer  makes  the  negative  more  durably  and  hardter  to  scratch! 

Steps  in  Developing  Roll  Film 


■  ^ 


NOTE:    Temperature  of  -solutions  and  developing  time  are  th$  most 
important  factors  affecting  good  negative  processing.    The  best 
developing  temperature  is  68  degrees.    The  developer  water  #and 
hypo  should  all  be  the  same  temperature.    The  temperature  is 

»  important  and  should  be  carefully  maintained  at  the  same  level. 

-The  warmer  the  developer  the  metre  rapidly  it 'works.  The 
temperature  of  the  developer  can  be  raised  .by  handling  too  much. 

m  ' 

The  rate  of  development  is  controlled  by  time,  temperature,  and 
•  agitation.    The  effect^  of  'each  are  figured  into  film'  develop- 
ment' for  "predictable"  \e*sults.     Follow  your  directions  care- 
fully. •  '  '    '  \  / 
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Half-fill  a  Urge  jar  or  pitcher  with  lukewarm  water.     Check  the 
teraperature~with  a  thermometer  and  add  the  proper  amounts  of 
^cool  or  varra  water  until  it  has  stabilized  at  68<°F  (20°C)  for  at 
least  one  (1)  full  minute.' 

Mix  the  developer  according  to^the  instructions  packaged  with 
it.-  Pour  the  proper  amount  into  the  developing  tank  and  the 
rest  into  a  jar  labeled  Developer. 

Mix  the  stop  bath  according  to  the  instructions  packaged  with 
it.    -Pour^t  into  a  jar  labeled  Stop  Bath. 

Mix  the  fixe^  according  to  the  instructions  packaged' with  it. 
Pour  it  into  'a  jar  labeled  Fixer,.  - 

In  total  darkness  remove  the  film  from  the  film  cartridge. 
Detach  the  filmland  discard  the  paper  and  tape  that  has  been 
around  the  film.'    Handle  the  film  by  the  edges  only. 

While  handling 'the  film  by  its  edges r  roll  the  film  .Into  the 
apron  or  reel  according  to  the  tank  instruction.     Put  the  reel 
or  apron*  into  the  tank,  secure  the  lid,,  and  start  timing.    Room  • 
lights  may  be  turned  onv      '*  •  . 

Remove  any  air  bubbles  by  tapping  the  tank  against  the  working 
surfaces.    Agitate  the .tank  by  inverting  it,  rotating  it  in  a*' 
circular  motion  or  rotating  the  reels.    Agitate'^for  five  (5) 
seconds  at  thirty  (30)  ^second  intervals.    When-tt)e  developing 
time  i^  over,  pour  the  solution  back  into  the  developer  jar. 

Pour  the  stop  bath  ^solution  into  thfe  tank  through  the  opening'  in 
the  top.     do  jiot  open  tt>e  tank.    Agitate  gently  folf  thirty.  (3Q) 
seconds^  and  then  pour  the  liquid  back  into'  its -original  jar. 

Add  the  fixer  solution  and  agitate  as  before.    At  the  end  of  the. 
fixing  time  (2  to '4  minutes  with  Kodafix  Solution— -5  to  10  min- 
utes , with  Kodak  Fixer) /'pour  the  solution  into  its  jar.. 

I  9 

^pen.the  tavnk*  and  inspect  \he  f ilm  *f or  the  following  defects  in 

processing;   »     *'     t>  ;      ^  v  \*  .  , 

.      17    <^  *  > 

L.     Beige  spots  -  Film  'improperly -  loaded  so  that  it  stuck  to-* 

gether  in  the  reel,  preventing  the  chemicals  from,  reaching 

the  surface  of  the  emulsion.    Return  tor  hypo  and  agitate 
until  the  affected  treads  transparent. 

£.    Pinkish  tinge  -  Insufficient  agitation."  This  is  residue 

from  the,  anti-halation  backing.    fee  turn*  to  hypo  and  agitate 
until^-film  clears.    Note:    Tri-X  is  difficult  to  clear*  Fix 
until  "pink"* is  as  faint  as, possibles   Kodak  claims"  the  tint 
will^not  interfere  with  printing  and  may ' disappear  on  expo-, 
sure  'to  light.  „  •    .  ■ 


f 
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Overall  cloudiness  -  Contaminated,  weakened,  or  exhausted  * 
fixer.    Check  strength  of  hypo  and  replace  it  if  necessary,. 
Return  film  to  tank,  protect  against  light  until  you  can  get 
fresh  hypo  and  repeat  the  fixing  procedure.1"* 

*  *  -  * 

K.    Remove  the  tank  cover,  place  the  tank  under  a  moderate  stream  of 

■  65'  to  75°  F  water,  and  let  the  film  wash  for  about  a  half  hour. 
To  shorten  washing  time,  rJLAse  the  film  in  Kodak  Hypo  Clearing 
,  *     Agent.    Then  you  w^sh  for  5  minutes.  '  ,%  * 


Hang  up  the  film  with  a  film  clip  at  each  end.    Dampen  a  viscous 
sponge,  wring  it  out,  and  then  gently  run  it  along  both  sittes  of 
the  film  to  remove  large  droplets  of  water.    Let  the  film  dry. 
Don't  forget,  to  rinse'  out  all  parts  of  your,  film  tank. 

M.  'Identify  the  R^gatjU '  enyelope  with  your  pame,  the  subject  mat- 
_    tfJSr$  *nd  date. before  inserting  *£ilm.     Cut  negatives* ifr  strips : 
t    v  2x1/4'  X  2  1/4"  frames,  or  five*  35  mm  frames.    Keep  negatives 

protected  in  the*  envelope  at  all  times  except  when  in  use. 

.  '   t\  ' 

II.    Each  step  of  the  developing  procedure  should  be  carefully  explained 
and  demonstrated  by  the  instructor.  -  /  v    •**  - 


\ 


\ 
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•     TEACHER  ACTIVITIES  .  •  '. 

%  I.    Provfde  student  with  student  module.. ' 
II. »  Make  transparencies,  ^  . 

III.    Discuss  unit  and  specific  objectives. 

^  IV  «    Discuss  information  sheets  and  go  through  outline  of  material, 
giving  demonstrations  as  you  go. 

V,    Discuss  student  activity  sheets. 

„VL.,    Give  test.  •    .  1*    '  , 


STUDENT  ACTIVITIES 

I.    Read  objective  sheet. 
II.    Study  information,  sheets. 
Til.    Complete^ activity  sheets. 
IV.  "  Take  'test. 
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Information  Sheet  ?/l 

Terms  and  Definitions    *  ,         ,r4. \0 

*  Agitation  -  Keeping  the  .*deyelope>£,  stop  bath  or  fixer  in  geotle|t 
/notion  while  processing  film  or  paper.     Agitation  help?  to  speed  and 
ensure  even  development  £ancl  prevent' spotting  or  staining;  », 

*•  's  ( 

•Clearing  agent  -  A  chem4^al-^that  ."neutralizes  hypo  8on  Film  or  p^Rer,% 
.reducing  washing  time  and  helping  to  provide  a  nj>re*  stable  image'.  '« 

Darkroom  -  A  light'  tight  ^rea  used  for  processing  films  and  for     '  ' 
printing  and  processing  papers;  also. for  loading  and  unloading  film 
-holders  and  some  cameras.  % 

Densitometer  -  An* instrument  for  measuring  the  density  of  an  area  in 
a  negative  or  print. 

Density  -The  blackness  of  an  area  in  a  negative  or  print  which  de- 
termines the  amount,  of  light  that  will  pass  through  it  or  reflect 
from  it.  . 

*  •  « 

Developer  -  A  solution  used  to  turn  the  latent  image  into  a  visible 
image  on  exposed  film  or  photographic*  papeA 

*  •* 

Developing  tank.  -  A 'light  tight;  container  used  for  processing  film. 

Emulsion  -  The  thin  coating/  of  gelatin  containing  -silver  halides  on 
photographic  film  or  paper!] 

Emulsion  side  -  The  side *ofe  the  film  coated  with  emulsion.  -  In  the 
contact  printing  and*  enlarging,  the  emulsion  side—dull  side— of  the 
film  should  face  the  emulsion  side — shir>y  side — of  the  photographic 
paper.  \ 

Etching  -  Scraping  black  spots  off  a  print  or"  negative  with  a  fpe>- 
cial  knife.  .  , 

'Film  leader  -  A  length  of  protective  film*  at  the  •  beginning""^  $  roll 
of  une^osed  or  processed  film;  *       ■  *  *. 

Fixing  bath  -  >A  solution  thkt  removes  any  light  sensitive  salt  not 
acted  upon  by  light,  or  ^ developer  leaving/a'  black-and-white  negative 
or  print  .unalterable  by  further  action  of  light.  „ 

«  Flat  -  Too  low*  in  contrast  the  -Mkige  in  density  in  a  negative  or 
print  is  too  short;  ^  r 

Flat  lighting  -  Lightly  that  produces  very  little  cbntra^t  or  mod- 
eling on  the  sQb^ect  with  a  minimum  of  shadows.  * 


PH  5.10 


Fogging  -  Darkening  or  discoloring  of  a  negative  or  print  or  light- 
ening or  discoloring  of  a  slide  caused  by  (1)  exposure  to  non-image- 
forming  light  to  which  the  photographic  material  is  sensitive,  (2) 
too  much  handling  in  air  during  development,  (3)  overdevelopment, 
(4)  outdated  film  or  paper,  or  (5)  storage  of  film  or  paper  in  a  hot 
humid  place.    ^  * 

Forced  development  -  Increasing  the  development  time  *of  a  film,  to 
increase  its  effective  speed  (ASA)  for  low-light  situations;  push 
processing. 

Graininess  -  The  sand-like  or  gtanular  appearance  of  a  negative, 
print  of  slide  resulting  from  the  clumping  of  silver  grains  during 
developments  of  the  film. 

High  contrast  -  A  wide  range  of \  density  in  a  print  of  negative. 

Highlights  -  The  brightest  areap  of  a  subject  and  the  corresponding 
areas  in  a  negative. 

Hypo  -  The  name  for  a  fixings b^h_ made  ■  from  sodium  thiosulfate, 
other  chemicals,  and  water. 

Latant  image  -  The*  invisible  image  l^ft  by  the  action  of  light  on 
photographic  film  or  paper*    When  processed,  the  latent  image  be- 
comes the  visible  image  either  in  reversed  tones,  as  in  a  negative, 
or  in  positive  tones,  as  in  a  color  transparency. 

Negative  -  The  developed  film  that  contains-  a  reversed-tone  image  of 
the  original  scene. 

Positive  -  The  opposite  of  a  negative,  an  image  with  the  same  tonal 
relationships  as  those  in  the  original  scene. 

V 

Reticulation  -  Cracking  or  distorting  of  the  emulsion,. during  proc- 
essing, usually  caused  by  wide  temperature  or  chemical-acting  dif- 
ferences between  the  solutions. 

Retouching  -  Altering  a  print  or  negative  after  development  by  usg 
of  dyes  or  pencils  to  alter  tones  of  highlights,  shadows,  and  other 
details,  or  to  remove  blemishes. 

1  > 

Safelight'-  An  enclosed  darkroom  lamp  fitted  with  a  filter  t#  screen 
out  light  rays  to  which  film  and  paper  are  sensitive. 

Stain  -  Discolored  areas  on  film  or  paper,  usually  caused  ,by  contam- 
inated developing  solution  or  by  insufficient  fixing,  washing,  or 
agitation.         •  *x 


00, ) 
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Stop  bath  -  An  acid  rinse,  usually  a  weak  solution  of  acetic  acid, 
used  as  a  second  step  when  developing  bladk-and-white  film  or  paper; 
it  stops  development  and  makes  the  hypo  last  longer. 

Thin  negative  -  A  negative  that  is  underexposed  or  underdeveloped 
(or  both);  a  thin  negative  appears  less  dense  than  a  normal  nega-  " 
tive.  , 

Underexposed  -  A  condition  itfwhich  too  little  light  reaches  the 
film,  producing  a  thin  negative. 

Replenisher  -  A  chemical  solution  t,hat  increases  the  life  of  other 
chemical  solutions  when  it  is  added  to  thenu  f 

Problems  Encountered  with  Negative  Development 

Streaky  Negatives  -  Due  to  uneven  development,    ftot  all  df  the  film 
was  in  contact  with  the  developer  during  development  time  or  there 
was  notv.enough  solution.^ 

Rows  of  Regularly  Spaced  Marks  -  If  they  occur  inside  the  picture 
atea  of  the  negative,  it's  because  the  film  wasn't  properly  seated 
in  the  apron  or  because  the  wrong  apron  *was  used. 

Bl)ack  Streaks  -  A  sign  that  light  reached  the  filnj 'while,  the  film' 
was  being  loaded  or  unloaded  into  or  ouf  of  the. camera.     If  all  the 
streaks  are  on  the  same  side,  the  top  .of  the  developing  tank  may 
have  loosened  during  processing. 

Overall  Grayness  -  Caused  by  light  sneaking  into  the  darkrpom  during 
the  time  film  was  being  loaded  into  the  developing  tank. 

Thin  Transparent  Negatives  -/If  there  are  no  really  dark  black  areas 
in  the  entire  negate,  it  usually  means  that  your  developer  was  too 
cold,  you  cut  shofr  the  developing  time,  or  the-  negative  was  over 
exposed* 

Dense,  Heavy  Negatives  -  The'  developer  was  too  warm,  the  film  devel- 
oped too  long,  or  the  negative  overexposed. 
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Information  Sheet  //2 

Steps  in  Developing  Roll  Film 

,  .      NOTE:    Temperature  of  solutions  and  developing  time  are  one  of 
the  most  important  factors  affecting  good  negative  processing* 
The  best  developing  temperature  is  68  degrees*    The  developer 
warter  and  hypo  should  all  be  the  same  temperature.    The  tempera- 
ture- is  important-  and  should  be  carefully  maintained  at  the  same 
level.    The  warmer  the  developer  the  more  rapidly  it,  works.  The 
temperature  of  the  developer  can  be  raised  by  handling  too  much. 

\  The  rate  of  development  is  controlled  by  time,  temperature,  and 

*  agitation.    The  effects  of  each  are  figured  into  film  develop- 
ment for  "predictable"  results.     Follow  your  directions^ care- 
fully.    '  "  .  ' 

A.  Half-fill  a  large  jar  or  pitcher  with  lukewarm  wat^r.    Check,  the 
temperature  with  a  tfViermometer  and  add  the  proper  amounts  of 
tool  or  warm  water  until  it  has  stabilized  at  68°F  (20°C)  for  at 
least  one  (1)  ^ull  minute. 

B.  MiK  the  developer  according  to  the  instructions  packaged  with 
it*    tour  the  proper  amount  into  the  developing  tank  and  the 
rest  into  a  jar#labeled  Developer. 

C.  Mix  the  stop  bath  according  to  the  instructions -packaged  with  ^' 
"it.    ,Pour  it  into  a  jar  labeled  Stop  Bath. 

D.  Mix  the^fixer  according  to  the  instructions  packaged  with  it. 
Pour  it  into  a  jar  labeled  Fixer. 

E.  In  total  darkness  remove  the  film  from  the  film  cartridge. 
Detach  the  film  and  discard  the  paper  and  tape  that  has  been 
around  the  film.    Handle  the  £ilm  by  the  edges  only. 

F.  While  handling  the  film  by  its  edges,  roll  the  film  into  the^ 
apron  or  reel  according  to  the  tank  instruction.    Put  the  reel 

■>      or  apron  into  the,  t^nk,  secure  the  lid,  and  start  timing.  Room 
lights  "pay  be  turned  on.  '       \  *  *» 

« 

G.  Remove  any  ftair  bubbles  by  tapping  the  tank  against  the  workiqg 
surfaces.    Agitate  the  tank  by  inverting  it,  rotating  it  ih  a 

*  circular  motion  or  rotating  the  reels-.    Agitate  for  five  .(5) 
seconds  at  thirty  (30)-  second  intervals.    When  the*  developing 


H.     Pour  the  sto^bath  solution  into~  the  tank  through  the  opening  in 
the  top.     dti^Bt  open  the  tank.     Agitate  gently  for  thirty  (30) 
seconds,  -and^^kn  pour  the  liquid  back  into  its  original  jar. 


♦ 
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I.    Add  the  fixer  solution  and  agitate  as  before.    At  thl  end,  of  the 
fixirtg  time  (2  to  4  minutes  with  Kodaiix  Solution — 5  to  10  * 
minutes  with  Kodak  Tixer),  pour  the  solution  into  its  jar. 

J.    Open  the  tank  and  inspect  the  film  for.the  following  defects  in 
processing:  i{      •  *  . 

1.  Beige  spots  ^  Film  improperly  loaded  so  that  it  stuck  to-' 

y\  pettier  in  the.  teel,  preventing  the  chemicals  from  reaching 

'  the  surface  of  the  emulsion.    Return  to  hypo  and  agitate 

♦  '  until  the  affected  shrea  is  transparent."  *^ 


2.  Pinkish  tinge  -  Insufficient  agitation.    This  is  residue- 
from  the  ^anti-halation  backing.  ' -Return"*  to  hypo  and  agitate 

*  until  film  clears.    Note:    Jri-X  is  difficult  to  clear.  Fix 
until  "pink"  is  as  faint  as  possible.    Kodak  claims  ttie  tint 
*>  will  not  interfere  with^ printing. and  may  disappear  on  expo- 

sure to  light.  -^s 
&  *\ 

3.  Overall  cloudiness  y  Contaminated,  weakened,  or  exhausted 

fi  fixer.     Check  strength  ofhypo  and  replace  it  if  necessary. 

-  '  Return  film  to  tank,  protect  against  light  until  you  can  get 

-.fresh  hypo  and  repeat. the  fixing  procedure.  / 

*  i 

K.    Remove  the  tank  cover,  place  the  tank  under  a  moderate  stream  of 
65  td'75°*F  water,  and  let  the  film  wsh  for  about  a  half  hour. 
To  shorten  washing  time,  rinse  the  film  in  Kodak"  Hypo  Clearing 
Agent.  '  Then  you  wash  for  5  minutes. 

^  L.    Hang  up  the -film  with  a  film  clip  at  each  end.     Dampen  a  viscase 
sponge,- wring- it  out,  and  then  gently  run  it  along  both  sides  of 
the  film  to  remove  large  droplets  of  water.-  Let  th^  film  dry. 
Don't  forget  to  rinse  out  all  parts  of  your  film  tank. 

M.  w  Identify  the  negative  envelope  with  your  name,  the  subject  mat- 
ter, and  date  befor^  inserting  film.    Cut  negatives  in  strips: 
2  1/4"  X  2  1/4"  frames,  or  five  35  mm  frames.    Keep  negatives 
^ protected  in  the  envelope  at  all  times  except  when  in  use. 
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,   "Student -Activity  #l" 


.  /•    •  :      DEVELOPING  ^LACK  AND  WHITE  PllSf 

> 

Objective: 


■  Sou  ^will  t;ake  the  materials  given  and  process  a  roll  of  exposed  film 
into  printable*  negatives.  You  will  also  evaluate  (he  finished  nega- 
tives, as  to 


v  tives  as  to  any  problems  &nd  solutions. 
Materials:*.' 


1,  '^ne  roll  jpf  exposed  35mm  J)lack  and  white,  film. 


2,  ^  One  processing'  tank,  \ 

3,  One  darkroom  thermometer, 

4,  One  darkroom ^graduate. 

5,  -  Two  spring-type  clothespins, 
6*.    Four  large  jars, 

,/•*  One  darkroom  timer        1   *  ,  * 


.  ^* 

8.    Chemicals:    Kodak  Developer  D-76,  Kodak  IndicatoT  Stop  Bath,  and 
v~a^\,  £•>•---       «■ odaF-lxJsolut Ion-.  '  t   '  '  *  


•9.  A  stirring  rod. 
10.    Changing  bag/ 
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UNIT  TEST 


Match  the  terms  on  the  right  to  the  correct  description^ 


1.  The  .  is  a  solution  that  removes  any 

light  sensitive  salt  not^acted  upon  by/ 
light  or  developer  leaving  a  bl^ck-and-white 
negative  or  print  unalterable  by' further 

0     '  action  of  light. 

.    '      .         ,  V  1    '  - 

2.  *A   is-  a  length  of  protective  film  at 


A. 


Hypo 

Film  leader 


the  beginning  of  a  roll  of  unexposed  or 
processed  film. 


The 


is  a  light  tight  container  ueed 


tot  processing  film. 


5. 


  is  a  chemical  that'  neutralizes  hypd  *  ' 

in  fipn  or  .paper,  reduciftg  washing  time 
an^  helping  to  piQvide  a  ^more  'stable  image. 

is  a  fixing ^bath  matfe  from  sodiums 


thibsul'f  ate,  other  chemicals  and  water. 
A         i  is  developed  film  that  contains  a 


revetsed-tone  image  of  the  original  scene. 


C.  Positive^  • 

D.  .  Fixing  Bath  . 

E.  ^  Negative ^ 

;. 

F.  Stop  -Bath. 

G.  High  Cpntrast' 


H.  Developing 

Tank'*1 


-* — Lw  the  upiSoslte  af  a  negaTiwfafl 


image  *with -the  sa'&e  tonal ^relationships 
as  those  in  the  original  scene. 


8.  The 


is  an  ^acid  rinse,-  usually  a 


weak  solution  of  'acetic  acid,  used  as  a 
second  s&ep  when  developing  blac}c-and- 
white.  film  or  paper. 


9.  The 


I.,  Developer 
y    J.     Clearing  Agent 
K.  Density 


tts  the  solution  used  to  'turn 


10. 


11. 


the  latent -image  into  a  visible  linage 
on  exposed  film  or  photographic  paper. 

a$e  the  lightest  areas  of  d^n^ly 


in  a  print  or  negative. 

is  the  blackness  of  an  area  in  a 


negative  or  print  which  determines  the 
amount  of  *  light  that  vfill  pass  through 
it  or  reflect  from  if.. 


/ 
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«   *  .  •    "  •  EQUIPMENT/SUPPLIES 

Equipment  "  x 

i  Af.  ,  6  processing  tanks"  - 

B. v*  (darkroom  thermometers 

C.  m  6  darkroom*  graduates 

D.  24  springuvtype  clothespins 

E.  8  large  jars 

F.  6  darkroom  timers  * 
Q..  6  stirring  rods 
H.  2  changing  bags 
Supplies  / 
A.  Two  gallons  of  Kodak  Developer  D-76 

-p.    Two  gallons  Kodak  Indicator  Stop  Bath  . 
Cv  Two  gallons  Kodak  Fixer  oi?KodaFix  solution* 
D.   '24^  rolls  of  exposed  Tri-X-Pan  film 
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TENNESSEE  INDUSTRIAL  ARTS  CURRICULUM 


Instructional  Section:-  • 
'    '  PHOTOGRAPHY 

>  w  *     'Title  of  Unit: 

*  ». 

MAKING  PRINTS  FROM  NEGATIVES* 
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DESCRIPTION  OF  UNIT 


This  unit  will  cover  the;basic*  techniques  used  in  contact  printing.  It 
will  give,  an  overflew  of  the  following  areas:     the* darkroom  equipment 
used  in  contact . printing,  the  functions "and  working  of  a  contact-printing 
frame,   the  various  chemic'als  used  in  contact  printing,  'and  how  to  make  a 
photogram.    The  materials  in  this'funit  are" 'designed1*  for  10  hours  of 
instruction.  •  ,     -        •  '         . '  ,r 


 1  -  ^  tftf iT-DB-JEeTI  v  e— — — — — ~  — —  

. ,  Upon  completion  .of  this  unit'  the*  student -will  be  able  to  explain  each 

step  in  making  contact  prints,  n^me  and'givd  the  use        the  clarkroom 
\  equipment  used  in  contact  printing,  use  the  contact-print  frame  correct- 
t   ly,  <md  give  thfc-  plilrposes,^  each  of  the  "chemicals  used  in  the  printing' 
prdcess.    The  student  will  also  demonstrate  the  ability'  to  make  quali.t^ 
contact  prints  fy  u'sirig'  proper  chemicals  and  equipment.  ' 


j    -       t  *  PERFORMANCE  OBJECTIVES 

*  *  * 

After  completion  of  this  unit  thfe  student'will  be  able  to:" 

.  1.    Match  terms  associated  with  .contact  printing  to  the  correct; 
descriptibn  or  definition.  t      ,  . 

'  &  ■»  • 

>  *  .  *  ' 

2.  List  and  describe  the  basic  chemicals  used  in  contact  printing* 

3.  '  "  Identify  the  topis  and  equipment  used  in  contact  printing  and 

'tell  feach  one's  use.  /  -  4 

4.  Briefly  list  in  order  the  steps  used  in  contact  printing. 


v  '  ■' *  -  1  • 

5.    ^in.irr^'. ai'lo  the  ability  to: 

V*  9/^e^|ip  the  chemicals  an4  equipment  needed  to  idalte  a  contact 

#  B/«  Propetl^y  mix  alt' chemicals  needed  to  make  "prints.  /** 

C.  Make  quality  contact  prints. 

D.  Properly  use  la  A  equipment  used  to  make  contact  prints. 


■)•' 


* 


1  - 
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OUTLINE>0F  CONTENT 

1.    Tempera****^  time  and  agitation 

A.     Temperature  of  solutions  and  developing  time  are  the  most  ^ 
.portant  factors  affecting  good  contact  prints  hnd  should  be  > 
closaiy  moniterfcd. 

B#  b€St  temPerature  for  chemicals  used  in  contact  printing  is  ' 

68  F.- 

<  Q  • 

"C.    Developer,  water,  and  hypo  should  all  be  the  same  temperature! 
 ~JL — TJie_wkrmer_t_he  solutions,  the  more"  rapidly  it  works. 


E.     Solution  temperatures  can  be  raised  by  handling  them  too  much. 
II.     Photographic  papers  „  • 


A. 


Comes  in  variety >f  sizes,  weights ,' surfaces ,  t*nts,  speeds, 
textures,  and  contrast  grades. 

T 

Contact  printing  paper  is  less  sensitive  to  light  than 
enlarging  paper  and  requires ' longer  exposure  time  to  make  a 
photograph, 

>  - — »  

C.    Paper  comes)  *n  contrast  grades  from.  No.  2  througfcTho^. 
No. '2  contract  paper  works  besr  for  contact  printing. 


D 


/.  E.    Photographic  paper  is  sensitive  to  white. light  and  should  be  * 
handled  in  a  „safeUght.       t  \ 
.   S  ■  i 

,  F.    The  sensitive  side  of  the  paper  is  called'  the.  emulsion  -side  of. 
0         the  paper.  ,  / 


s- ' 


.  -MT.    The  emulsion  side  of  .  the  paper  is  smoother  'to  the  touch,  more 
^  shiny  than  the  back,  and  tends  to  curl  inward. 

III. J  Steps  in  making  a  proof  sheet 

A.  Halfr-fill  a  large  jar  or  .pitcher  with,  lukewarm  water.  Check 
the  temperature  with  the  thermomeeer,  and-  then'  a>d'  sufficient 
cool  or  warm  Water  until  you  have  it  stabilized  at  68°  F  for,  at 

■    least  1  full  minute.  / 

B.  Mix  the  'developer  'accowling  to  the  instructions  packaged  with  ' 
•     it.    Pour  lit  into,.a>tray  labeled  Developer  to  a  depth  of  about 

>  HI  inch  and  then  put  the  rest  into  Unlabeled  jar.       '        ■  '  ■ 


mk  '      ■      Mix  £he  -stop  bath  according  to' the ' instructions ;  pour  about  1/2  \ 

~  •*  •  '   •       •  inc,h>  int0'  3  tray  labeled  Stop  Bath  and  the  rest 'into  a  labeled 

^  ,.         .               jar.   *                                    _                                   \                     ..  * 

ERIC.  \,  ;        ■  •    •     ..  ,-C.     ;           ,        .    ^  ^ 
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Mix  the  fixer  according  to  the  instructions \  pour  about^i/2 
inch  into  at  tray  labeled  Fixer,  and  then  put  the  rest  into  a 
labeled  jaifc  •  , 

Arrange  the'trays  in  front  of  you  so.  that,  from  leftfto  rigljt, 
you  have  developer,  stop  bath,  and  fixer..  Then  rinse  your 
hands  well  and  dry  them  thoroughly.    4urn  off  all  lights  e£ce*i>t 
the'safelight.    The  safelight  should  lie  placed  at  least  4  'feet 
from  your  work. 

Remove  one  sheet  of  photographic  paper  and  clps^  the  package  so 
light  can  not' get  in.    ^Place,  the  negative  so  the  dull  side 
faces  the  shiny  sicie  of  the  paper.  •  The  negatives. shpuld  be  * 
nfear, th^ -light  source.    "Covfer  with  the  glass.  \ 

l'f  a  print  frame  is  being  used  with  a  7 -watt  bulb,  ,hang  the 
--bare— btAb--2-f«et^^ove^t^ 
seconds.,    Getting;tKe  correct  exposure  time  may  require  experi- 
mentation**/ „ 
i 

If  afb  'enlarger  is  used,  place  the  empty^  negative  carrier  in  the 
enlarger  and  set  the  Tens  at  F/ll.    The  enlarger  should  be  ad- 
justed so  the  light  covers  an  area  a  little  larger  than  the 
'pepeT:.    Expose  for  about  8  seconds.  "You  may  have  to  experiment 
to  get''  the  ^orrect  exposure  time. 

Remove. the  paper  from  the  printing  device  with  your  left  hand 
(do  not  get  your  right  hand  wet  with  developer)  and  slide  the 
paper  into  the  developer.    Make  §ure  shiny  side  is  up.  Rock 
the  tray  gently  for  11/2  minutes  by  tippipg  up  on  one  end  and 
then*  the  other  end. 

• 

Remove  the  paper  from  the  developer  with  your  left  hand.  Let 
£he  paper  dttaln  for  one  or  two  seconds  and  slide  the  paper  into 
the  stopt  bath^  (center  tray).    Using  the  same  method  of-  agita- 
tion as  ill*  step  1,  agitate  the  tray  for  5  to*  10  seconds. 

' '  -    *-•'?*:     ■  \ 

Remove  t&e  paper  from  the  stop  -Bath «with  your  right  hand  and 
place  the  paper  into  the  fixer.    Agitate  the  prints  frequently 
for  2  minutes  and  keep*  the  prints  separate  from  other:  prints  in 
the  fixing  tray.    After -the  prints  have  been  in  the  fixer  for, 
25-30  seconds,  tfye  lights  can  be  turned  on. 

If  most  of  the  pictures  -on  the  prpof  sheet  seem  to  be  too> 
light,  make  another  proof' sheet  and  double  the  exposure  time 
used  on  the  first.    Cut  the  exposure  time  in  half*  if  most  of  x 
the  pictures  seem  too  dark.    You  should  keep  aptes  on  the  expo- 
sure time  and  the,  result^.  .  * 

Wash  the  print  for  4  minutes  at  65  to  70°  F  in'  die  fourth  tray. 
Agitate-  the-  pidjit^Xreq^eo.tlyi_^h^e_jx^^  washing  while  using 
running  Vter.  •  * 

Sponge  or  squeegee  the  surface  water  from  both  sides  of  t% 
print  and  'place  it  onto  a  flat  surface*  to  *  dry  at  room  tempera- 
ture -  .  * 
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TEAClHER  ACTI.VITIES 


Provide  student  with  student  m^du^e.  * 
Discuss  unit  and  specific  objectives. 

Discuss  information*  sheets  and  go  through  outline  of  content. 

Demonstrate  each  step  involved  in  making  contact  prints  stressing 
each  step*  and  the  proper  procedures  of  each  step. 

.Discuss  the  student  activity  sheets.  *  #•  ** 

Give  test.  •  *  - 


r 


'PH  6.6 


STUDENT  ACTIVITIES 


^1.    Redd  objective  sheet. 


II.    Study  information  sheets. 

III.    Pay  attention  to  and  learn  ttie  steps  and  procedures  gone 
the  demonstrations  given  in  this  unit.  ( 


IV.    Complete  activity  'sheets . 
V.    Take  test. 


*  n  T 


\  ■ 
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Information vSheet  //I 

c 

I.    Temperature,  time  and  agitation 

A.  Temperature  of  solutions  and  developing  time  are  the  most  im- 

,  .  r,  ,     _  psrtant  factors  affecting  good  contact  prints  and  should  he       .  . 

maintained  at  ^11  levels.  *  % 

.  *  * 

B.  The  best  teraperattfre  for  chemicals  used  in  contact  printing  is 
68°  F.  *  * 

C.  Developer,  water,  and  hypo  should  all  be  the 'same  tefn^erafcure . 

D.  ^ffhe  warmer,  the  solutions,  the  more  rapidly  it  works.        *  , 

E.  Solution  temperatures  can  be  raised,  by  handling » them  too  much. 

t  ' 

II.    Photographic  papers 

* ,   ,      A.    Comes  in  variety  of  sizes,  weights,  surfaces,  tints,  speeds, 
textures^  .and  contrast  grades.  0 

>B.    Contact  printing  pa pe r- ie ss -sensitive-  "to  light  than  enlarging 

,  paper  and  requires  longer  exposure  time  to  make  a  photograph.     y  % 

C.  vPaper  comes  in  contrast  grades-  fr,om  No.*  2  through  No* 

*  *  *  • 

D.  No.  2  contrast  paper  works  best  for  contact  printing. 

E.  . Photographic  paper  is  sensitive  to  whifce  ligftt  and  should  be.  


handled  in  a  safelight. 

F~.    The  sensitive  side  of  the*  paper  -is-  called  the  emulsion^side  of  * 
the  gaper.  4  '  « 

G.    The  enjulsion  side  of  t  th'e  paper  is  .smoother  to  the  touch,  more 
shiny  than  the  back,  arid  tends  to^  curl  inward. 

III.  -  St*eps  iji  making  a  proof  sheet 

*  u  * 

-fcv*  Half-fill  a  latge"jar  or  pitcher  witlf  lukewarm  water.1  Check 
the  temperature  with  the  thermometer,  °^nd  then,  add  sufficient 
cool  or,  warm  water  until  you  have  it  stabilized  at  68°  E  for  at 
*  least  1  full*:-minute.  ,  , 

9 

B.    Mix  the  developer  according  to  the  instructions  packaged  with 

it;    Pour  it  into  a  tray  laSeled  Developer  to  a  depth  of  about 

1/2  inch  and  then  put  the  rest  into  a  labeled  jar. 

,C.    Mix  the  stop  bath  according  to  the  instructions;  pftiir  about  1/2 
inch  into  a  tray  labeled-.£.tan  firir.h  UncL-the— r-a^t-4nto-a— labei^rd- — 


jar. 
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D.  Mix  the  fixer  according  to  the  instructions,  pour  about* 1/2 
inch  into  a  tray  labeled  Fixer,  and  then  put  the  rest, into  a 
labeled  jar*  ,  ^\^^^ 

^  * 

E.  Arrange  the  trays  in  front  of  you  ^so  that,  from  le'ft  to  right, 

you  have  developer,  stop  bath,  and  fixer.    Then  rinse  your 

hands  well  and  dry  them  thoroughly.     Turn  off4 all  lights  except  v 

A    the  safelight.    The  saf^light  should  be  placed- at  least  4  feet 

r    *  from  your  work.  ^    ^  mu  ■ 

*  •*  » 

V  f 

F.  Remove  one  sheet  of  photographic  paper  and  close  the  package  so 
light  cap  not  get  in.  *PlaceNthe  negative  so,  the  dull  side 
faces  the  shiny  side  of  the  paper.    The  negatives  should  be 

t    »near  the  light  source.     Cover  with  the  glass. 

G.  If  a  print  frame  is  being  used  with  a  7^watt  bulb,  hang  the 
bare  bulb  2  feet  above  the  frame  and  turn  it  on  for  &bout  10 
seconds.    Getting  the  correct  exposure  time  may  require  experi- 
mentation. m  * 

H.  If  an  enlarger  is  used,  place  the  empt^  negative  carrier  in  the 
enlarger  and' set  the  ltens~at  F/ll.    The  enlarger  should  be  ad- 
justed so  the  light  covers  an  area  a  little  largA  than  the 
paper.    .Expose  for  about  8  seconds.    You  may  have  to  experiment 
to  get  the  correct  exposure  time . 

I.  ,  Remove  the  paper  f*fcm  the  printing  device  with  your  left  hand   


-C4o  not  got  youi  j-ighL  hajud~~«ret  witn  developer  J  and  slide  the 
paper  into  the  developer.    Make  sure  shiny  side  is  up. *  Rock 
the  tray  gently  for  1  1/2  mifiuteS  by  tipping  up  on' one  end  arid 
theg  the  other  end. 

*  * 

J.  Remove  the  paper  from  the  developer- with  your  left  hand.  Let\ 
the  paper  drain  for  one  or  two  seconds  and  slide 1 the^ paper  into 
the  stop  bath  (center  tray).  'Using  the  same  method  ofagita-  % 
tion  as  in'step  I,  agitate  the  tray  for  5 /to  10  seconds.  f 

K.     Remove  the  pap^r  from  the  ^top  bath  with  your  "right  hand  and 
place  the  paper  into  the  fixer.    Agitate  the  prints  frequently 
•   for 2  mfnu^es  and  keep  the  prints  separate  from  other  prints  in 
t*teMixing9  tray.    After  the  prints  have  been  in  the  fi*er  f5r 
25-30  seconds,'  the  lights  can  be  turned  on.  *  * 

/  • 
L.     If  ipost  Af  the  pictures  on  the  proof  sheet  seem  t^/be  too 

light, ijtfake  another  proof  sheet  and  double  the  exposure  time 
used  on  \he  first.    Cut  ,Uie  exposure  time  in  half  if  most  »of< 
the  pictures  seem  too  dark.    You  should  keep  notes  on  the  expo- 
a  sure  time  and  the  results.         *  * 


M.    Wash  the, print  for  4  minutes  at/65  to  70°  F . in  the  fourth  tray. 
Agitate  the  print  frequently  wt/ile  it  is  Washing  while  using 
running  ,wter^ 


N.     Sponge  or  squeegee  the  surface  water  from  both  sides  o&  jthe  %  \ 

print  and  place  it  onto .a  flat  surface  to  dry  at  room  tempera- 

•  ture-  1      .    o/o        ■  . 
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-  Terms  .and  Definitions: 


Inf  oration  Sheet  #2 


ERIC 


<5r 


'Saf elicit  -  The  working  light  source  for  making  photographic '  prints. 
Ihe  light*  will  not  expose  the  photographic  paper. ^  •  ^ 

Contact  printing  frame  *  A  device  that-  holds  the i  ""negative  and.  photo- 
graphic paper  together  during ;•  exposure.    The*"  paper  is  exposed  by 
lfght  from  an' external  light 'source.     '  „ 4  <"* 

Contact  prints-  A  photographiG  print  made  by  placing  the  negative'* 
and  the  printing  paper  in  direct  contact  'for  exposure  +    Contact  ' 
prihts  are  the  same  size  as  the  negative,  -  I 

Contrast  -  The  difference  ^between,  the  shades  of.  blacfeAid  white  in  a 
photograph.-    A  high  contrast  photography  (one  with  strong  blacks,* 
brilliant  whites,  and  only  a  few. raid-tones)  is  called  "contrasty. " 
A  low  contrast;  photograph  (one  with  weak,  greyish 'blacks  ^nd  many 
rai-d-tohes)  is  called  "flit." 

Contrast  grade  -  A  number  system  used  to  desfcribe  the  contrast  char- 
acteristics that  are  built  into  photographic  enlarging  papers.  Con- 
s  tratet  grades  range  from  0  to*  6.  "Nortaal**  pap'er  is  number  2.  Papers 
with  a  number  lower  than  2  have  a  Tow  contrast,  £hd  are  used  to  make 
normal  contrast  prints  from  high  contrast  negatives.  Papers  with 
nunifcers  xhfgher  than  2  have  high  contrast,  and  are  used  to  jpake  nor- 
jnal/  contrast  prints  from  low  contrast  negatives.  -  \  \ 


* 


Paper  riegative  -  A  negativ^  image  *that  is  made  on  pUper  instead  of 

*>?hotograra  - jAr^hadow  image  made  by  laying  objects  on  top  of  photo- 4 
Vgraphic  P^per  and' exposing  it  through  the  objects.  / 


Print  -  A  positive  image  on  photographic  paper. 
Process  -  To*  develop  film  or  paper. 


\ 


Push  -  To  develop  fij.m  longer  than  normal.  -Pushing  effectively  " 
increase's  the  .speed,  of  film.    It  also  increases  the  size  of  the 
grain  and  the?  contrast.         *  L  4        '   .  ' 

RC  Paper  -  Printing  paper  with  a  plastic  coating  under  the  eraul^kn< 
RC  means  r^sin  coated.  ^  *  • 

Soft  -  An  image  that' is  not  sharp..    A  low  contrast  image.  -  '  *  * 

* 

Tfest  strip  -  A  strip  of  photographic-  paper  on  which  trial  exposures 
of  varying  lengths  are  made  to  determine  which  is  the  correct  .  1 


"exposure'. 


J 
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Variable-contrast  paper  -  A  type*  of  photographic  printing  paper. 
The  contrast  of  variable-contrast  papers  can  be  changed  with  filters 
that  are  calibrated  in  contrast  grades. 

Emulsion  side  -  The  side  of  the  film  coated  with  emulsion.  (In 
/contact  printing  and  enlarging,  the  emulsion  side — dull    side — of 
tfie  film  should  face  the  emulsion  side — shiny  side—of  the  photo- 
graphic paper). 

Ferrotype  plate  -  A  chromium-plated  or  black-enameled  sheet  of 
steel,  or  mirror-plated  glass,  used  to  dry  prints  to  a  high-glass 
finish;  the  procedure  is  sometimes  defined  as  "glazing."    -  < 

Fogging  -  Darkening  or  discoloring  of  a  negative  or  print  or  light- 
ening or  discoloring  of  a  slide  caused  by  (i)  exposure  to  non-iraage- 
forming  light  to  which  the  photographic  material  is  sensitive,  (2) 
too  much  handling  in  air  during  development,  (3 )• overdevelopment , 
(4)  outdated  film  or  paper,  or  (5)  storage  of  film  or  paper  in  a 
hot,  humid  place. 

; 

Overexposure  -  A  washed  out  print  caused  by  being  exposed  to  too 
much  light.      *  ' 

Positive  -  (The  opposite  of  a  negative;  A  finished  print. 

Printing  box  -  A  device  used  for  contact  printing  that  consists  of  a 
lighttight  box  with  a  source  of  light  and ' a  frame  to  position  the 
.negative  against  the  photographic  paper  in  front  of  the  light. 

Printing  -  frame  -  A  device  used  for  contact  printing  that  holds  a 
negative  against,  the  photographic  paper,.    The  paper  is  exposed  by 
light  fr$i  an  External  light  source. 

•  '    V   4     ......  '.'  " 

Cropping  -  A  portffy&i  of  the  negative  area  isf  omitted  when  printing 
and  enlarging. 

\  4,  • 

Retouching  -  Altering  a  print  or  negative  after  development  by  use 
q£  dyes  or  pencils  to  alter  tones  of  highlights,  shadows,  and  other 
details,  or  tov  remove  blemishes.  *  I 

Spotting  -  Retouching  a  processed  prtnt  ,with  a  pencil  or  brush  (with 
water  ^colors  or  dyes)  to  ej.iminat$  spots  l$ft  by  dust  on  the  nega- 
tive. #  " 

Stain  -  Discolored  areas  on  f ilm  "or  paper,  usually  caused  by  conta- 
minated developing  solutions*  or  by  insufficient  fixing,  washing,  or 
agitation.  «  ,  » 

Tint  -  Shades  of  white  in  a  finished  print,  controlled  by  the  color 
of*  the  paper,  varying  f^rora^]>i±e  to  buff.  £ 

Tone  -  The  dfegree  of  lightness  or  darkness  in  any  given  area  of  a" 
print.  •  "  ; .  * 
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Toning  -  Intensifying  or  changing^  the  tone  6f  a  photographic  print 
after  processing. 


Vignetting  -  Printing  the  central  area  of  a  picture  while  shading 
the  edge  areas  gradually  into  white,  .  / 

Diffusing  -  Softening  detail  in  a  print  with  a  diffusion  disk  or 
other  material  that  scatters  light. 


Diffusion  disc  -  A  flat  glass  with  a  pattern  of  lines  of  concentric 
rings  that  Breaks  up  and  scatters  light  from  an  enlarger  lens  and 


softens  detail  in  a  print. 


cr 


*7u 
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i  ,     Student  Activity  //l 

.  t  >  * 

Objective:     /  *  \  * 

r  " 

\       You  will  take  the  materials  given  and  the  negatives  you  previously 
developed  and  complete  the  following:     (1)  make  a  proof  sheet  from 
the  negatives,  (2) 'evaluate  all  prints  on  the  proof  sheet  and  dis- 
cuss ways  to  improve  them',  and  '(3)  make  a  new  print  of  eaqh  negative 
^    following  the  suggestions  that  were  :made. 

'  / 

Materials:* 

1.  *A  printing  frame  and 'a  7-watt  light 'bulb, 

2.  Four  trays  8  X  10  inches  in  size  (Kodak  Duraflex). 
~   3,    A  stirring  rod. 

4.  A  darkroom  graduate. 

5.  Four- latge  jars.  ^ 

6.  Photographic  paper  (Kodak  Polycontrast  Rapid  RC  Paper,  8  X  10 
inches)! ' 

-        •  i 

c  * 

"    7.     A  safelight  (Brownie  Darkroom  Lamp  Kit  or  Kodak  Darkroom  Lamp/ 
with  a  Kodak  Safelight ' filter  00). 


8;.     Chemicals:     (1)  Kodak  Dektol  .Developer,  (2)  Kodak'  Indicator  Stop< 
Bath,  (3>  Kodak  Fixer  or  £&fcifix  Solution. 

•  ^9 .     Darkroom  timer. 

10.     Rubber  Squeegee  'y, 


Procedure: 


A.  Half-fill  a  large  jar  or  pitcher  with  lukewarm  water.  Check  the 
s   •  temperature  with  the  thermometer,  and  then  add  sufficient  cool 

or1  warm  water  until  you  have  it  stabilized  at  68°  F  for  at  least 
\   1  full  minute.  * 

B.  Mix  the  developer  according  to  ^the  instructions  packaged  with,t 
tt*c  Pour  it  into  a  tray  labelecFDeveibper  to  a  depth  of  about 
1/2  inch  and  then  put  the  rest  into  a  labeled  jar. 

*C.    Mix  the  stop  bath  according  to  the  instructions;  pour  about  1/2 
inch  into  a  tray  labeled  Stop 'Bath  and  the  rest  into  a  labeled 


Mix  the  fixer  according  to  the  instructions ^pour  about  1Y2 
inch  into  a  tray  labeled  Fixer,  and  then  put  the  rest  into  a 
labeled  jar.t 

Arrarige  the  trays  In  front.of  you  so  that,  from  left  to'  right, 
you  have  developer,  stop  bath,  and,  fixer.    Then  rinse  your 
hands  well  knd  dry  them  thoroughly.*  Turn  off  all  lights  except 
the  safelight.     The  safelight  should  be  placed  at  least  4  feet 
froth*  your  work. 

Remove  one  sheet  of  photographic  paper  and  close  the  package  so 
light,  can  not  get  in.    Place  .the  negative  so  the  dull  side 
faces  the  shinj  side  of  *the  paper.    The  negatives  should  be 
near  the  light  source.     Cover  with  the  glass. 

/• 

If  a  print  frame  is  being  used  with  a  7-watt  bulb,  hang  the 
bare  bulb  2  feet  above  the  frame*  and  turn  it  on  for  about  10  - 
seconds.    Getting  the  correct  exposure  time  'may  require  experi- 
mentation. > 

If  an  enlarger  is  used,  place  the  empty  negative  carrier  in  Vhe 
enlarger  and  set  the  lens  at  F/H.    The  enlarger  should  be  ad- 
justed so  the  light  -covers^  an  area  a  little  larger  than  the 
paper.    Expose  for  about  8  seconds.    You  may  have  to  experiment 
to  get  the  correct  expostfre\tirae. 

Remove  the  paper  f;rom  the  printing'  device  with  your  left  hand 
(do  not  get  your  right  hand  wet  with  developer)  and  slide  the 
paper  into  the  developer.    Make  sure  shiny  side  is  up.  Rock 
<  the  ;tray  gently  - for  1  1/2  minutes  by*  tipping'  up  on  one  end,  and 
then  the  other  end.  *  "V 

Remove  the  paper  from  the  developer  with  your  left  hand.  Let 
the  paper  drain  for  one  or  two  seconds  and  slide  the"  p'^per  into 
the  stop  bath  (center  tray).     Using  the  'same  method  'of  agita- 
tion as  in  step  I,  agitate  the  tray  for' 5  to  10  seconds.  1 

Remove  the  paper  from  the  stop  ba^th  with  yous  right^  hand  and^ 
place  the  f^aper  into  the  fixer.    Agitate  the  prints  frequently 
for  2  minutes  and  keep  the  prints  separate  from  other  'prints'  in 
the  fixing  tray.    After  the' prints  have  been  in  the  fixer  for 
25-30  seconds,  the  lights  can  be  turned  on. 

If  most  of  the  pictures  on  the  proof  sheet  seem  to  be  too 
light,  make  another  proof  sheet  and  double  the  exposure  t,irae 
used  on  the  first.     Cut  the  exposure  time  in  half  it  host  of 
the  pictures  seem  too  dark.    You  should  keep  notes  on  the.  expo- 
sure Lime  and  the  results.  <s 

Wash  the  print  for  4  minutes  at  65  to  70/*  F  in  the  fourth  tray^ 
Agitate  the  print  frequently  while  it  is  washing  while  using  * 
running  wter.  * 

Sponge  or  squeegee  the  surface  waters  from  both  sides  of  the 
print  and  place,  it  onto  a  flat  surface  to  dry  at  room  tempera-  • 
ture . 


PH  6.15 


UNIT  -TEST 


Match  the  terras  from  photo « printing  with  the  description  which  best 
describes  the  term.    Place  the  latter  of  your  answer  in  the  blank  before 
each  statement.  , 


1.  A 


is  a  photographic t print 


2. 
3. 
4. 


made  by  placing  the  negative  and 
printing  paper  in  direct  Contact  for 
^exposure. 

A   .         is  a  working  light  source 


for  making  photographic  prints. 

A    is  a  positive  image  on 


photographic  paper.  , 


is  the  degree  of  lightness 


or  darkness  in  any  given  area  of  a  print. 


Thl 


of  a  pcint  ,is  the* shades 


of  white  ih  the  finished  print  anff  is 
controlled  by  the  color  o|  the  paper, 

A    is  a  , device  used  for  con- 


tact printing  that  holds  the  negative 
against  the  photographic  paper.*' 


7.  To 


film  development  toeafilf 


8. 


developing  longer  than  normal  and  r 
increases  the  speed  of  the  film. 

paper  can  have  its  contrast 


changed  by  using  filters  calibrated  in 
contrast  grades. 


A.  Safelight 


Printing 
frame 


C,     RC  Paper 


^     D.  Tone 


Test  strip 


Variable 
Contrast 


G.  Push 


H.  \  Contact 
Print 


Tint 


9.    is  printing  paper  with  a 

plastic  coating  undej:  the  emulsion.  . 

_10.     A  k  is  a  strip  of  photographic' 

paper  on  which  trial  exposures,  of  dif- 
ferent ^engths  are  made  to  determine 
the  correct  exposures. 


Print 


57  J 


Equipment 

A,  ,    6— Printing  frames  with  7-watt  light  ?bulbs 

B,  24— trays  8  X  10  inches 

C,  6— Stirring  rods  * 
D«      6 — Darkroom  Graduates 

E.    *  8 — Large  jars  , 
P.  "  6 — Darkroom  timers 
G»      6 — Rubber  squeegees 

1 — Safelight  (if  you  do  hot  have  one  in  a  darkroom) 


r 1 . 


S\ippli£s 

A.  100-Sheets  (4  packages)  of  Kodak.  Poly  contrast  Rapid  RC  Paper, 
8  X  10  -inches  , 

B.  ^    2 — Gallons  of  Kodak  Dektol  Developer 

»  ft 

C.  Use  the  Kodak  Indicator  Stop  Bath  and  Kodak  Fixer  leftovtr  from 
developing  the  negatives. 


v 
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TENNESSEE  INDUSTRIAL  ARTS  CURRICULUM 


Instructional  Section: 
•  PHOTOGRAPHY 

Title  of  Unit: 
PHOTOGRAPHIC  FILTERS 
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i  DESCRIPTION  OF  UNIT  x 

This  unit  will  cover  the  basic  lens,,  filters  used  in  black  and  white 
photography.     It  will  give  guidelines  for  selecting  the  proper  filter  to* 
use  for'a'  given  situation;  the  proper'lens  opening,  and  the  size  of  fil- 
ters.   The  materials  in  this  unit  are  designed  for  3  hours  of 
instruction.  ■  '  j 

V 

UNIT  OBJECTIVE 

Upon  completion  of  this  unit  the  student  will  be  able  to  explain  the 
resfuUs  of  using  a  particular  filter  in  a  certain  situation.    The  student 
will  be  able  to  explain  the  filter  factor  and  how  to  properly  use  it-. 

PERFORMANCE  OBJECTIVE  w  i  > 

After  completion  of  this  unit  the  student  ,will  be  able  to: 

1.  Match  the  type  of  filter  to  be  us'ed  with  the  conditions  de- 
scribed/ '  ^ 

6,  • 

2.  Explain  the  meaning. qf  filter  factor  and  how  to  set  the'  camera 
to  compensate  for  it.  *  .  .  *'  «? 


3.   "Identify  the  various  types  of  filters. 


V 
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OUTLINE  OF  CONTENT 

\ 

I.    A  light  filter  removes  or  tones  down  certain  light  rays. 

II.    The  color  of  ,the  filter  will  make  that  color  in  the  photograph 
lighter.  - 

„  •» 
III.    Filter  Factor  is  the  amount  that  the  filter  dims  the  brightness 
heading  of  the  film  making  it  necessary  to  use  a  larger  lens 
opening. 

IV.    Cameras  with,  built  in  light  meters  will  tell  you^ie  proper  lens 
opening  to  ufce. 

V.    The  filter  screws  into^the  end  of  the  lens. 

VI.  Types* 


A.  Polarizing  -  Remove  glary caused  by  sun  or  by  the  sun  being 
ref lecto4_°f f  blrjects. 

,  B.    Red  -  Lightens  up  red  colors. 

C.  Green  -  Lightens  up  green  colors. 

D.  Yellow  -  Lightens, up  yellow  colors.  * 

E.  Blue  -  Lightens  up  blue  colors. 

VII.    Filter  Factor  ' 

The  amount  the  filter  dims  the.  view  or  the  amount  of  light  that 
is  withheld  from  the  film.  1 

B.  This  .deans  that  ^the  shutter  opening  will  have  to  be  niade 
larger. 

r 

*-  '  ' 

C*  A  filter  factor  of  X  1  means  1/2  of  a  stbp,  a  factor  of  -X  Z 

means  1  stop*-  and  tells  how  much  "to  open  up  the  lens* 


^  ^  y, 


♦teacher  activities 
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^     I,-'  Provide  students  with  student  module] 

II,    Discuss  unit  and  specific  objectives. 

III*    Discuss  information  sheets  and  go  through  the  outline  of* content. 

IV,     Show  students  pictures  showing  results  [of  using  particular- filters 
on  the  same  picture  (see  Photo  One).  -I     '  ' 

V,    Discuss  the  student"  activity  sheet,  * 

VI.    Give  test. 


-9 

si 

534 


\ 


Fll  7.4  - 

•  0  * 

STUDENT  ACTIVITIES  V 

'  t 

I.     Read  objective  sheet* 

If.    Study  Information  sliest. 

III.    *Study  pictures  showing  the  results  obtrained%y  using  different 
*  fitters. 

,IV."   Complete  Activity  Sheet . 

V.    Take  test.  * 


4 
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Information  Sheet  #1 


Terms  and  Definitions: 


Filter  -  k  glass  or  plastic  disk  which  . screws  into  the  front  of  the 
lens  and  helps  remove  sode  of  a  particular  color  as  its  rays  enter 
the  lens.  ,  .  , 

Filter  Factor  -  The  amount  of  light  that  a  filter  keeps  from  enter- 
ing the  lens/    The  filter  factor  written  on    the  filter  tells  how 
much  to„  open  the  lens  to  compensate  for  the  filter.    Example:     X  2 
on  the  filter  means  to  open  the  opening  one  stop    F28  t  F4  -  F5.6  - 
F8.  -  , 

Polarizing  Filter  -  A  filter  that  removes  the  harshness  and  glare 
caused  by  bright  sunlight.  , 
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-    •  Student  Activity  //l 

USING  FILTERS 

Objective: 

©.You-  will  take  (he  materials  giyen  and  complete  the  following:  use 
»    each  of  the  filters  to  take  an  exposure  of  the  same  object  and  eval- 
uate the  results.      ,  '  .  ^    -  • 

Materials: 

r 

! 

•  f 

1.  1 — 3 5 -mm  SLR  Camera      .  ■       '  ,  1 

2.  1— Tripod  #  .  . 

3.  1 — Light  meter 

4.  1 — Set  of  filters  (include  blue,  green,  yellow,  red,  and 
polarizing) 

5.  1 — Shuttec  release  cable  4 

6.  1— Roll  of  Plus-X  Pan  Film  ^ 

Procedure:  fy% 

s 

1.  Load  camera  with-  the  film  making  sure  the  proper  speed,  is  pro- 
perly 'set.  ^  '  •  #  p 

2.  Three  students  will  use  the  same* camera  and  film. 

3.  Expose  the  film  without  the  use  of  a  filter. 

4.  Use  the  same  setting  and  objects  as  used  for  the  original  "expo- 
sure except  use  each  of  the  filters. 

5.  Set  the  opening  of  the  lens  according  to  the  recommendations  on 
the  filter. 
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UNIT  TEST 


tyatch  the  t„eps  frQra  the  types  of  filters  with  the  description  which  best 
describes  the  terra.    Place  the  letter  of  your  answer  in  the  blank  before 


earch*  statement 


1.  A  glass  cxr  plastic  disk  which  screws 
Into  the  front  of*  the  lens  and  helps 
remove  some  of  .a  particular  color  as 
its  rays  enter  the  lens. 


A.     Filter  Factor 


B.  Filter 


2.  A 


filter  that  removes  the 


harshness^and  glare  caused  by  bright 
sunlightrJ  „ 

3.„  The  amount  of  light  that  a  filter 
keeps  from  entering  the  lens. 


C.  Polarizing 


4 


ft 


EQUIPMENT/ SUPPLIES 

» ,*  . 

Equipment         "  - 
k.    8 — 3 5 -mm  SLR  Cameras 
B.  8-^Tripods 
C-  8 — Lightmeters. 

D,  8 — Shutter  releasg  cables 

E.  8 — Sets  of  filters-  fpr  the  above  cameras 
Supplies  *  * 

Al     8— Rolls'  of  Plus-X  Pan  Film 


TENNESSEE  INDUSTRIAL  ARTS  CURRICULUM, 


Instructional  Section: 
.  PHOTOGRAPHY 

Title  of  Unit: 
PHOTOGRAPHIC  PAPERS 
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DESCRIPTION  OF  UNIT' 


This  unit  will  cover  the  various  types  of  photographic  papers  used  for 
making  enlargements  and  their  characteristics.  *  The  materials  in  this 
unit  are  designed  for  2  hours  of  instruction. 


UNIT  OBJECTIVE 

Upon  completion  of  this  unit  the  student  will  know  the  basic  types'  of 
photographic  paper  and  the  'characteristics  of  each.    The  student  VlII  be 
able  to  choose  the  best  paper  to  obtain  the  desired  results. 


PERFORMANCE  OBJECTIVE 

After  completion  of  this  unit  the  student1  will  be  able  to: 
\ 

**     1.     Select  the  best  photographic  paper-  to  obtain  the  desired 
#  aresults.                    •  .< 

2.    List  the  various  types  t>f  photographic  paper  available  and 
discuss  their  characteristics.         -  # 
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OUTLINE  OF  CONTENT  * 

m 

I.    Paper  bases  . ' 

A.  Single  Weight— S.W.  '  \ 

B.  Light  Weight— L.W. 
<C.    Double  Weight— D.W. 

1..  Used  in  large  prints 
2.     Better  handling  characteristics 
D.    Medium  Weight— M.W. 

1.  Preferable  for  enlargements 

I 

2.  Good  handling  characteristics 
II.  Surfaces 

V 

*  i 

A.    Glossy  > 
1.    Best  for'5 "brilliant  prints.  ,  * 

2v    Best  reproduction  of  fine  detail. 

3.  Good  for  album  printS  and  pictures  to  be  published  in  beoks 
 and  magazines.   _.  .  ,   * 


4.    Dry  glossy  prints  ori  fertotype  plates  or  on  a  ferrotype 
dryer  to  obtain  the  highest  gloss. 

'  5. '  Do  not  ferrotype  any  Kodak  RC  Papers. 

B.  High  Lustre  •  % 

1.  Sheen  slightly  less  'than  glossy  paper.     „  • 

2.  Good  for  prints  requiring  a  great  deal  of  brilliance  with- 
out ferrotyping. 

?  .  * 

C.  Lustre         m  .  .    '  —  - 

1.    Has  a  midway  shegn  between  Glossy  and  Matte. 

•  2.    Provides  art  intermediate,  brilliance  to-  portraits  and  sub- 
jects requiring*. moderate  sparkle.  * 

/  *      -*'  \  . 
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D.    Matte  , 

1 .  Subdues  brilliance < 

2.  Used  for  low-l^ey  (dark-tong)  or  highrkey  (light-tone)  pic- 
4                  ,    tupes  and  atmospheric  landscapes. 

3.  Used  widely  by  portrait  photographers. 
III.    Texture  "  0 

A.  Smooth  ' 

x 

1.  Has  no' noticeable  surface  pattern  to  interfere  with  repro- 
duction of  fine  detail.  .  ~ 

2.  Best  surface  for  small  prints; 

B.  Fine-Grained 

1.  A  slightly  pebbled  surface. 

2.  '  Does  not  lose  definition. 

3.  Good  for  scenic  views,  children's  portraits  and  exhibition 
prints.  f 


C.     Silk  5 


1.    Has  a  clothlike  texture  with  a  high-lustre  surface. 

.  , — :   n 

•  2.    Good  for  snow  and, water  scenes,  wedcling  pictures,  still 

lifes  and v some  portraits.  7 

D.  Tweed 

1.  A  rough  ancL^obvious  texture. 

.2s;  Texture  hides  fine  details.- 

*  3.  Emphasis  masses  in 'landscapes  and  portraits. 
4.  Suitable  for  la¥ge  artistic  prints-.    '  . 

E.  Tapestry  •? 

1.  The  texture*  -resembles  an  artist,1  s  canvas. 

2.  Detail  is  subdued  to  a  maximum.   *  N" 

3.  Best  for  large  prints. 


\ 
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"IV.    Stock  Tint 
A.  White 


/ 


It 


m 


1.     Best  for  cold-^g^d  subjects  (snow  scenes;  sea-scapes) v 


2.  Good  for  highj$|fy  pictures  where^  blue  tones  ar£  desired, 

3.  'Good  for  gerf^r^l  use. 


B.    Warm  White 


1,  Very  good  for  general  subjects  when  wanpfh  is  desired, 

.  S'i'   j'  * 

2,  The  tint  is.  midway  between  white  and  cream  white) 


C.    Cream  White  ' 

1.     A  good  choice  for*  general' subjects. 


4 


2/   Well-suited  to  subjects  photographed  by  daylight  or  artifi- 
cial light.  :  . 


ftfcVt 

V.    Contrast  Grade  .J"^ 


A 
B 
C 

.  D, 
,  E, 
s  F 


No,  0 — f op,  nigafivfes  j^ith  very  high  contrast. 

V        '  '  * 

No.  1 — for  negatives  with- high  contrast." 

I*  - 

No.  2 — for  neg^^ves* with  normal  contrast. 

No.  3--for  ti^^p^es  with  less  than  normtfl  contrast. 

No.  4 — for  vi&^^^es  with  low  contrast.  * 

.    No.  5 — for  n^gasKfes  with  very  low  contrast. 

  ^<&v*  -  * 


,Vt;    Image  ^Tone 


A.    Warm  tone  tend^&iward  brown. 


B. 
'  C. 


Cold  tone  teri4sV|r^ard' blue . 
Designations  ^;^^6dak  papers  are: 
1 .  Blue-blacfc 


Neutral- 


ly- »r  'j1 


4 .     Br  own^biack.  i  ijf'l 
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Resin  Coating  /  •  .  ~\ 

A.  Characteristic  ctf  Kodak  RC  Papers  * 

B.  Helps  prevent  processing  chemicals  from  printing  the  paper  base 
which  reduces  fixing,  washing,  and  frying  times, 

D.     It  ^eliminates  ^tlTe  need  for  f erro-typing. 
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TEACHER  ACTIVITIES 


I.    Provide  student  with  student  module. 


II.    Discuss,  unit*  and  specific  objec-fcdves.  *  ^ 

III,    Discuss  information  sheets  and  go  through  the  outline  of  .content. 
IV.    Give  test. 
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STUDENT  ACTIVITIES 


I.    Read  objective  sheet. 
II.     Study  information  sheets, 
v  /~   III.     Take  test.  — 


J 
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A.  Basic  Developing,  Printing,  Enlarging  in^Black  and^White;  East- 
man Kodak  Company  //AJ-2,  Consumer  ^Markets  Division,  Rochester,  « 
New  York;   1977.  .  f 

B.  CBIE  Project,  Industrial  Education  Visuai  Communication  Revised,  * 
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II  ♦    Resources  - 

J  . 

A.  Information  Sheets  \ 

B.  -    Activity  Sheets  >  J 
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Information  'Sheet  #1 


Paper  bases 

A.  Single  Weight— S.W.  - 

B.  'Light  Weight—  L.W.* 

>  <« 

C.  Double  Weight— D.W/^ 

1.  USe4  In  large  prints 

2.  Better  handling  characteristics 

D.  Medium  Weight~M'.W.      < ,  * 

i 

1.  Preferable  for  enlargements 

2.  Good  handling  characteristics 
II-.    Surfaces    -  *  #- 

A.  Glossy 

1.  Best  for  brilliant  prihts. 

i 

2.  Best  reproduction  of  fine- detail. 


^3.    Gbocl  for  album  prints'  and  pictures  to  be  published  in  books 
and  magazines.  *  .        '  ,^ 

4.  Dry  glossy  prints  on  ferrotype  0*tes  or  on  a  ferrotype4 
^  dryer  to  obtain  'the  highest  gloss.  '        , .  ' 

5.  Do  not  ferrotype  any  Kodak  RC  ^Papers.*  '  *  »  1 
Bi    High  Lustre                      *  „ 

r 

1.  Sheen  slightly  less  than  glossy  paper* 

*  *  ■ 

2.  Good  for  prints  requiring  a  great  deal  'of  brilliance /with- 
-    out  ferrotyping.  v  t 

C.    Lustre  ^ 

1.     Has  a  midway  sheet)  between  Glossy  and  Matte.  *  ^ 

"   2.    Provides  an  intermediate  brilliance  to*  portraits  and, sub- 
jects requiring  moderat^  sparkle. 
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D.    Matte  '  * 

1.    Subdues  brilliance.     -  >. 

*  *  - 

;  2.    Used  for  low-key  (dark-tone)  or  high-key  (light-tone)  pic-'  ^ 
tures  and  atmospheric  landscapes. 

3,    Used  widely  by  portrait  photographers.. 

III.    -Texture  ^ 

i 

A.  Smooth  m 

1.  Has  no  iioticeable  surface  pattern  to  interfere  with  repro- 
duction of  fine  detail. 

2.  Best' surface  for  small  prints. 

B.  Fine-Grained 


A  slightly  •  pebbled  surface. 


J?        *     2.    Does  not* lose  definition. 

3.    Good  for  scenic  views,  children* a  portraits  and  exhibition 
prints. 

*  1  • 

C.  Silk 

i 

1.    Has  a  'clothlike  texture  with  a  high-lustre  surface. 

1 

2".    Good  for  snow  and  water -scenes,  wedding  pictures,  still 
lifes  and  some  portraits.        *  "  \  „ 

D.  Tweed  %  * 

A  rough  and  obvious  texture.  #  A" 

2*.'    Texture  hides  fine  details. 

3.  Emphasis  masses  in  landscapes  and  portraits. 

4.  Suitable  for  large  artistic  prints. 

-  i  -j 

E.  Tapestry  .  * 

1.    The  texture  resembles  atf  artist's  canvas. 


2.  be tail" is T subdued  to  a  maximum. 

3.  Best  for  large  prints.  ■ 

■j 
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IV.    Stock  Tint 

A.  White 

1.  Best  tpx  cold-toned  subjects  (snow  scenes;  sea-scapes). 

i  4 

2.  Good  for  high-key  pictures  where  blue  tones  are  desired. 
*  ♦  • 

3.  Good  for  general  use. 

B.  Warm  White 

1.  Very  good  for  general  subjects  when  warmth  is  desired. 

2.  'The  tint  is  midway  between  white  and  cream  white. 

C.  Cream  White 

1.    A  good- choice  for  general  subjects. 

/2.    Well-suited  to  subjects  photographed  by  daylight  or  artifi- 
cial light. 

* 

V.'   Contrast  Grade 

A.  No.  0 — for  negatives^ with  very  high  contrast.  * 

B.  No.  1 — for  negatives  with  high  contrast. 

C.  No.  2 — for  negatives  with"  normal  contrast. 

D.  No.  3 — for  negatives  with- less  than  normal  contrast. 

E.  No.  4 — for  negatives  with  low  contrast. 

F.  No.  5 — for  negatives  with  very  low^contrast . 
VI.    Image  Tone 

A.  Warm  tone  tends  toward  brx>wn.  ) 

B.  Cold  tone  tends  toward  blue. 

.  ^C.    Designations  for  Kodak  papers  are: 


,1.  Blue-black 

2.  Neutral-black 

3.  Warm — black 

4.  Brown^black 
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.VII.    Resin  Coating  \ 

*  A.'    Characteristic  of  *Kodak  RC  Papers 

B.    Helps  prevent  processing  chemicals  from  printing  the  paper  base 
which  reduces  fixing,  washing,  and  drying  timSs. 

D.     It  eliminates  the  need  for  fcerro-typing. 


i 
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Information  Sheet  #2 


Terms  and  Definitions: 


A.  Photographic  characteristics  -  These  describe  the  contrast  grade 
and  speed  of  photograpHic  ,pa£er. 

B.  Physical  characteristics  -  These  describe  the  image  tone,  sur- 
face sheen  and  texture,  stock  tint,  coating,  and  weight. 

C.  Contrast  Grade  -  A  number  telling  the  amount  of  contrast  that  * 
can  be  expected  with  that  photographic  paper.    The  contrast 
grade  ^ranbefs  range,  from  0  through  5  with  0  for-  high  contrast 
negatives' and  5  for  very  low  contrast  negatives.    Example:  To 
produce  normal  contrast  in  prints,  use  low-contrast  paper" with 

i    high-contrast  negatives  and  high-contrtast  paper  with  low-con-  . 
trast  negatives.  ^ 

D.  Contrast  -  The  difference  between  the  light  and  dark  areas  of < a 
negative,  print  or  slide.  ,c 

E.  Speed  -  The  sensitivity  of  paper  to  light  and  is  less  than  that 
of  film.  - 


~Y\     Image  tone  -The  cor6r~oF~tH^dharacter  or  image  in  the  finished 
print.  * 

G.  Surface  sheen  -  The  characteristic  of  paper  which  determines  the 
maximum  blackness  the  paper  can  produce. 

H.  Texture  -  The  roughness "of  the  paper  which  determines  how  the 
paper  reproduces  the' fine  details  from  a  negative.    The  smoother 
the  texture  the  finer  the  detail  that  can  be  reproduced. 


I. 
J. 


Stock  tint  -  The  col<>r  of  the  photographic  paper/ 
Weight  -  The  thickness  of  the  photographic  pape*. 
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UNIT  TEST 


Match  the  terms  witlr^the  description  which' best  describes  the'  term. 
Place  the  letter  of  your  answer  in  the  blank  before  each  statement. 

9 


1. 


is  the  difference  between 


5. 


7. 


th6  light  and^dark  areas  of  a  negative, 
prii\t,  or  slide. 

is  the  color  of  the  character 


or  image  in  the  finished  print. 

The  thickness  of  photographic  paper  is 
its 


The 


graphic  paper. 


is  the  colo*  of  the  photo- 


  is  the  roughness  of  jthe  paper 

which  determines  how  the  p#per  reproduces 
the  five  details  from  a  negative. 


.6.,  The 


of  the  paper  is  its  sensi- 


tivity to  light. 

 is  the  characteristic  of  photo-* 

graphic  paper  which  determines  the  maxi- 
mum blackness  a  paper  can  produce. 


8,  The 


is  the  number  telling  the 


amount  of  contrast  that  can  be  expected 
'with  that  paper.  \ 


H. 


Image  Tone 
Texture 
Weight 
Contrast  . 
Stock  Tint 


Surface 
Sheen 


Speed 


Contrast 
Grade 


Match  <the  photographic  p^per  characteristic  to  its  description  by  placing 
the  letter  in  the  blank  by  the  description. 


1. 


is  the  paper  base  that  is 


preferred  for  enlargements  and  has  good 
handling  characteristics. 


2.  The 


texture  ds  clothlike  and 


good  for  snow  and  water  scenes ♦  * 


,    3.  The 


 i  surface  paper  is  best  for 

brilliant  prints  and  produces  fine  detail 
best.  *  /. 


4.  The 


contrast  grade  paper  is 


best  for  very  higK  contrast  negatived. 

60$ 


A. 

Silk. 

B. 

*  Tweed 

C. 

Glossy 

D. 

Matte 

E. 

No.  0 

F. 

No.  5 

G. 

Double 

H. 

Medium 

TEST  (continued) 


contrast  paper*  is  best  for 


very  low  contrast  negatives. 

6.     A  ^  texture  paper  has  a  rough 

texture  and  usually  hides  fine  details. 

A    paper  ,base  is  the  photographic 

paper  used  far  large  prints. 

8-    A   *\       surface  paper  subdues  brilliance 

and  'is  use>^for  low-key  or.  high-key  pictures. 
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TENNESSEE  INDUSTRIAL  ARTS  CURRICULUM  - 


Instructional  Section: 
•      '  PHOTOGRAPHY 


Title  of  Unit: 
MAKING  ENLARGEMENTS 
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DESCRIPTION  OF  UNIT 


This  unit  will  cover  -the  basic  techniques  used  ii(  enlarging  ptints.  It 
will  give  an  overview  of  the  following  areas:     the  darkroom  equipment 
used  for  enlarging,  the  various  chemicals  used  in  making  an  enlargement 
.and.  how  to  correct  problems  in  enlargements.    The  materials  in  this  unit 
are  designed  for  8  hours  of  instruction. 


UNIT  OBJECTIVE 

Upon  completion  of  this  unit  the  student  will  be  able  to  explain  each 
step  in  making  .enlargements,  name  and  give  the  use  of  the  darkroom  equip- 
ment used  in  making  enlargements,  use  thp  enlarger  correctly,*  and  give 
,the  names  and  purposes  of  the  chemicals  used  to  enlarge  negatives.    The  - 
student  will  also  demonstrate  the  ability  to  make  quality  enlargements  by 
tising  proper  chemicals  and  equipment.       <        '  • 

'  ,  «  PERFORMANCE  OBJECTIVES      /'  . 

After  completion  of  this  unit  the  student  will  be  able  to:  # 

. t.    Match  terms  associated  with  enlarging  to  the  correct  description 
o%  definition.  *^ 

.__„2, .—List-  and-describe— the-bastc  chemicals  used  In ~entkrgttrgr~ 

3.  Identify  the  tools  'and  equipment  used  in  'enlarging  and  tdll  each 
onefs  use.        - .  • 

4.  Briefly  list  In  order  the  steps  used  in  enlarging. 
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5,    Demonstrate  the^fetl'ity  to; 

A,    Set  up  the  e^u&ptoent  and  chemicals  needed  to  make  an  , 
enlargemefttX/*/;\  »  \  \ 


B#    Properly  mjh^^i^  chemicals  needed  to  make  enlargements*. 


C,    Properly  us^j^l.  equipment  used  to  make  enlargements. 


D#    M&ke  qualit^^aMrgements, 


?  * 


\ 


V 


1  #0.9 


1 


Rir 


0 
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OUTLINE  OF  CONTENT 

•'  v 
I.     An  enlargement  is  a  print  that  is  larger  than  the  negative. 

II.     Procedure  ¥or  enlarging 

A.^  Set  up  3  trays:    developer,  stop  bath,  and  fixer. 

(Notet^  Ujese  are  the\  samejas  fhe  ones  used  f  or  making  a  proof 
*   sheet,.  )  ' 


B.  Mix^cheraicals  according  to  directions  on  packages  with  water  ' 
that  is  at  a  temperature  of  6^75°  F. 

C.  Dust  negative  carefully  with  a  [camel's  hair  J)rush  while  holding 
'it  by-  its  edgesyiB^  sure  to  dust  both  sides  of  the  negative. 

D.  After  selecting  the  proper  negative  carrier,  dust  the  glass  and 
place  the  negative  in  the  carrier  with  the  emulsion  side  (the 

*         dull  one)  down.  ,    f . 

E.  To  aid  in  focusing  «the  enlarge*;,  place  a  piece  of  white  typing 
m'    paper  under  the  guides *of  the  enlarging  easel. 


F~.  .Turn-on "the ^safelight* and  turn^ff  other  lights. 

G.    Set  the  lens  of .the  ehlarger  to-  its  largest  opening  (smallest 
number).  '  ^  » 

.H.     Afterburning  the  enlatger  on,  adjust  the  eaiarger  height  so 
-    your  picture,  has 'the  desired  negative  image  Vithin  the  easel 
.  guides.  .  * 

I.     Bring  the  picture  into  focus  by.  adjusting  the  enlarper  lens. 

/J.    Now  change  the  lens  setting  to* F-ll ^and  turn  the  enlarger  off. 


Flace  the^  sheet' of  Kodak  Polycotitrast  Rapid  RC  Paper  On  .the  > 
easel  with  emulsion  side  up  ^(shiny  side).      9  f. 

With  a  sheet  of  cardboard  cover  all  the  shee£  except  d  sixths 
At  5  second  intervals  expose  an^ additional  sixth  of  the  paper. 
After  30  seconds    turn  off  the  fcnlarger. 


M.    Process  the  test  sheet.  «- 

1.  1  1/2  minutes^ in  the  developer,  * 

2.  5  seconds  in  the  stop  bath. :  ' 

3.  Slide  into  the  fixer  for  25-30  seconds. 


6 1 0 
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N.    Turn  on  the  lights. 

0.    Inspect  the  test  print  and  choose  the  exposure  time  which  gave 
the  best  result.  / 

P.    Turn  out  the  lights  and  place  a  piece  of  photographic  paper 
into  the  easel. 

•  Q.  'Expose  the  paper  and  process  it  as  on  the  test  print  but  with  a 
2  Minute  fixing  time.    After  25-30  seconds  turn  on  the  lights. 

R.    Wash  the  enlargement  for  4  minutes  at  65  to  70°  F. 

S.    Use  running  water  and  agitate  the  print  frequently  while  it  is 
washing. 

T.    Squeegee  surface-  watej:  ^rom  both  sicte£.  of  the  print. 
U.    Lay  the  print  on  a  flat  surface  to  dry  at  room  temperature. 
III.    Techniques  for  printing  and  enlarging  •  t$ 

A.  Cropping     Using  part  of  the  image  that  is  in  the  .negative  to 
make  a  more  pleasing  prints 

/  .    r  * 

1.  Xake  two  L-shaped  pieces  of  paper  and  place  them  on  the 
contact  print. 

2.  Move  the  L-shaped3  cardboard  around  until  the  best  looking 
picture  'is  seen  inside  the  L's. 

3.  Ma^W  'the  area  to  be  cropped  with  a  grease  pencil. 

-  •  J 

\ 

4.  Adjust  the  enlarger  to  take  in  the  area  marked  with  the 
grease  penc*t**&nd  make  the  enlargement.  . 

B.  Vignetting  -  A  technique  used  in  enlargements  to  eliminate 
distracting  or  unwanted  backgrounds. 

1.  Most*popular  when  printing  high  key  portraits  (portraits 
made  up  of  mostly  light:  gray  tones). 

2.  '   VJ{gnettjLng  is  done  from  a  negative  through  a  hole  in  opaque 

ig^raboard. 

1  ai?^  Hole  shpuld  be  tbe  size,  that  gives  the  desired  effect 
—      when  h^JLd  halfway  between  the~enlarger  lens  and  the 

paper. "  *  ^ 

b.    The  edges  of*  the  Qardboard  should  be"  feathered  or 

rough-cut  so  the  image  fades  gradually  into  the  white 
4        **         paper.  •  /. 


3.    Keep  the  vignetter  in  continuous  motion  during  print 
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Dodging  -  Holding  back  light  from  the  projected  image  during 
exposure  time  so  that  p(e  photographic  'paper  receives  less  than 
normal  exposure  in  areas  that  were  foo  dark  in  the  straight* 
print. 

1.  Cut  the  needed  shape  from  a  piece  if  dark  cardboard. 

y ,        .  < 

2.  Tape  the  cardboard  tp  a  piece  of  wire. 

3.  While?  exposing  the  print,  hold  the  wire  attached  to  the 
cardboard  so  the  cardboard  is  over  the  area  which  is  too 

'  dark  on  the  projected  image.  V 

*  *  ' 

4.  Move  "the  cardboard  and  'wire  while  making  the  exposure  so 
the  wire  and  cardboard  image  will  not  show  up  on  the 
print. 

Diffusing  -  Softening  detail  in  a  print  with  a  diffusing  disk 
or  other  material  that  scatters  light.    A  diffusing  disk  is  a  ' 
flat  glass  with  a  pattern  of  lines  or  concentric  rings  that 
breaks  up  and  scatters  light  from  an  enlarger- lens. 

Burning-in^^Glving  additional  exposure  to  part  of  the  image 
projected  on  an  enlarger  easel  to  make  that  area  of  the  print 
darker.  $ 

1.    After  the  basic  exposure  extend  the  exposure  time  to  allow 
light  to  hit  the  light  areas  for  a  longer  time.   ' 


2.  Light  is  withheld  from  the  area  w^ich  is  dark  enough  by 

holding  dark  cardboard  over  that  area. 

»» 

3.  .The  cardboard  should  be  held  halfway  between  the  enlarger 
lens  and  the  paper. 

4.  The  paper  should  be  ke'pt  in  constant  rao.tion.  * 

5.  This  procedure  is  also  called  printing-in. 


? 

0  * 
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TEACHER  ACTIVITIES 


I.  Provide  student  with  student  module* 

""II.  Discuss  unit. and  specific  objectives". 

III.  Discuss  information  sheets  and  go  through  the  outline  of  content 

IV.  *  Demonstrate  each  step  involved  in  making  enlargement^  stressing 
each  step  and  the  proper  procedures  for  each  step. 

V.  Discuss  the  student^  activity  sheet. 

VI.  Give  test.  * 


I 


A 
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STUDENT, ACTIVITIES  • 

I.     Read  objective  sheet. 
AX.    Study  information  sheets.  •  -  : 

*       ^  .  o     '  ~ 

\  "        ■  *  » 

III.     Pay  attention  to  and  learn  the  steps  and  procedures  gone  oVer  in 
the  demonstrations  given  in  this  unit., 

IV.     Complete  activity* sheets.  * 

V.    Take  test.  '  * 


r 


> 
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\  k  .  Irvforraatioit.Sheet^//! 

An  enlargement  Is  a  -print  that  is  larger  than  the  negative. 
Procedure  for  enlarging  ' 

A.  Set  up  3  trays:    developer,  stop  bath,  and  fixer. 

(Note:    Thes^  are'  the  same  as  jthe  ones  used  for  making  a  proof 
sheets) 

B.  Mix  chemicals -according  to  directions  on  packages  with  water 
that  is  at  a 'temperature  of  68-75°  F.  .«  * 

C.  Dust  negative  carefully  with  a  camel's  hair  brush  while  holding 
.A  t  by  -its— edges^ — Be-su  re— to-  d  us-t~  both--^ide&_a£„.  the  _ ne  g  a  ti-ve.^.  

D.  After  selecting  the  proper  negative  carrier,  dust  the  glass  and 
place  the  negative  in  the  carrier  with  the  emulsion  side* (the 
dull  one)  down.  *  * 

E.  To  aid  in  focusing  the  eniarger,  place  a  piece  of  white  typing 
paper  under  the  guides  of  the  enlarging  easel. 

F.  Turn  on  the.  safelight  and  turn  o'ff  other  lights. 

G.  Set  the  lens  of  ttfe  eniarger  to  its  largest  opening  (sraa^He 
number). 

H.  After  turning  the  eniarger  on,  adjust  the  eniarger  height  sb 
'your  picture [has  the  desired  negative  image  within  the  easel 

guides. 

I.  Bring  the  picture  into  focus  by  adjusting  the  eniarger  lens. 

J.    Now  chang'e  the  lens  setting  to  F-ll  and  turn  the  eniarger  off. 

K.    Place  the  sheet  of  Kodak  Polycontrast  Rapid  RC  Paper  on  the 
easel  with  emulsion  side  up  (shiny  side). 

L.    With  a  sheet  of  cardboard  cover  all  the  sheet  except  a  sixth. 
At  5  seeond  intervals  expose  an  additional  sixth  of  the  paper. 
•    After  30  sec  turn  off  the  eniarger. 

M.     Process  the  test  sheet.  / 

*1.     1  1/2  minutes  in  the  developer* 

2.  .5  seconds  in  the  stop  bath.  v  ^ 

3.  Slide  into  the  fixer  for  25-30  seconds.  ¥ 
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.    N.    Turn  on  the  lights,  j 


0.  Inspect  the  test  RFint  and  choose  the  exposure  time  which  gave 
*        the  best  result. 


P.    Turn  out  the  lights  and  place  a  piece  of  photographic  paper 
into  the  easel. 

Q.  *  Expose  the  paper  and  process ♦ it  as  on  the  test  print  but  with  a 
2  minute  fixing  time.    After  25-30  seconds  turn  on 'the  lights. 

R.    Wash  the  enlargement  for  4  minutes  at  65  to  70°  F. 

*  c 

S.     Use  running  water  and  agitate  .the  print  frequently  while  it  is 
washing.         %  t 

—  -jij —  Squeegee-  surface  water  from  both  sides  <^  the  print. 

•/ 

U.    Lay  the  print  on  a  flat'  surface  to  dry  at  room  temperature. 

III.    Techniques  for  printing  and*  enlarging 

A.     Cropping  -  Using  part  of  the  image  ,that  is  in  the  negative  to 

make  a  more  pleasing  print.  »    .    •  t& 

1.  Take  two  L-shaped  pieces  of  paper  and  place  £hera  on  the 
contact  print.  .  *  . 

'  fc  %  i 

2.  Move  the  L-shaped  cardboard  around  -until  the  best  looking 

picture  is  seen  inside  the  L's. 

1  t  3.  Mark  the  area  to  be  cropped  with  a  grease, pencil. 

k  r  » 

4.  Adjust  the  enlarger  to  take  in  the  area  marked  with  the  , 

*  grease  pencil  ahc^  make  the  enlargement. 

I'  '    !  . 

B>    Vignetting  -  A  technique  used  in  enlargements  to  eliminate 
distracting  or  unwanted  backgrounds. 

/ 

1.    Most  popular  when  printing  high  key  portraits  (portraits 
made  up  of  mostly  light  gray  tones). 

*     ?  2.    Vignetting  is'  dond  from  a^ negative  through  a  hole  in  opaque 
cardboard. 

%   ,  »    a.    Hole  should  be "the  Size  that  gives  the  desired  effect 

*     '    .      r     .     when  held  Jialfway  between  the  enlarger  lens  and  *thd  ~  * 
•    .  paper.  ,  ,  ,    ;    j  *  "i 

b.  The  edges  of  the  cardboard  should.  be# -ie^trhered  or  i 
rough-cut  so  the  image  fades  -gradually  into  the  white 
paper. 

3.  >  Keep  the  vignetter  in  continuous  motion  during  print 

exposure.  - 

■*>n  ■ .  ■ 


( 
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Information  Sheet  #1 

Dodging  -  Holding  back  light  'from  the  projected  image  during 
exposure  time  so  that  the  photographic  paper  receives  less  than 
normal  exposure  in  areas* that  were  too  dark  in  the  straight 
print. 

1.  Cut  the  needed  shape  from  a  piece  of  dark  cardboard, 

2.  Tape  the  cardboard  to  a  piece  of  wire. 

3.  While 'exposing  the  print,  hold  the  wire  attached  "to  the 
cardboard  so  the  cardboard  is  over- the  area  whi2h  is  too 

*  dark  on  the  projected  image. 

4.  Move  the  cardboard  and  wire  while  making  the  exposure  so 
the  wire^and  cardboard  image  will  not  show  up  on  the 
print^       '  ,  f 

Diffusing  -  Softening ^detail  in  a  print  with*  a  diffusing  disk 
or  other  material  that  scatters  light.    A  diffusing  disk  is  a 
'flat  glass  with  a  pattern  of  lines  or  concentric  rings  that 
breaks  up  and  scattersjflight  from  an  enlargfcr  lens. 

Burning-in  -  Giving  additional  exposure  to  pdrt  of  the  image 
projected  on  an  enlarger  easel  to^nake  that  area  of  the  print 
darker. 

1.    After  the  .basic  exposure  extend  the  exposure  time  to  allow 
light  to  hit  the  light  areas  for  a  longer  time. 

^2.    Light  is  withheld  from  the  area  which  is  darC  enough  by 
holding  dark  cardboard  over  Chat  area.  v 


3.  The  cardboard  should  be  held  halfway  between  the  enlarger 
lens  and  the- paper I 

■  '  n 

4.  The  paper  should  be  kept  in  constant  motion. 

•  4 

5.,,  This  prbcedu»e  is  also  called  printing-in.  <  . 


s  s 
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Terms  and  Definitions 


Information  Sheet  #2 


Blowup  4  An  enlargement;  a  prifot^ttiat  is  made  bigger  than  the  nega- 
tive or/  slide. 


.  *  »  \ 

.Condenfeer  enlarger  -  An  enlarger  with  a  sharp,  undif fused  light  that 

produces  high  contrast  and  high  definition  in  a  print. 

7" Contrast  -  The  density  range  of  a  negative,  print,  or  slide;  the 
brightness  range  of  a  subject  or  the  scene  lighting. 

Contrast  grade  -  Numbers — usually  0-5— ^designating  the  grades  avail- 
able i,n  different  'photographic  papers.    Grade  0  has  the  lowest  con- 
trast and  grade  5  the  highest.    The  grade  0  paper  is  designed  for 
use  with  contrasty  negatives  to  give  prints  that  most  closely  resem- 
ble the  original  scene.    Grade  5  paper  is  designed  for  use  with  low- 
contrast  negatives. 


Definijfibn  -  The  impression  of  clarity  *  of  detail  perceived  by  an 
observer  viewing  a^photqgraph. 


Density  -  The  blackness  of  an  area  in  a  negative  or  prfl^t  which  de- 
termines the  amount  of  light  that  will  pass  through  it  or  reflect 
from  it.  .  * 

Diffusion-condenser  enlarger  -  An  enlarger  that- combines  diffuse 
light  with  a  condenser  system,  protjucing  more  contrast  and  sharper 
detail  than  a  diffusion  enlarger*,  but  less  contrast  and  blemish 
emphasis  than  a  condenser  enlarger.  • 

Diffusion  enlarger  -  An  enlarger  that  scatters  light  before  it 
strikes  the  negative,  distributing  light  evenly  on  .the  negative. 
Detail  is  not  as  sharp  as  with  a  condenser  enlarger. 

Enlargement  -  A  print  that  is  larger  than  the  negative  or  slide. 

t  '  V 

Enlarger  --A  device  consisting  .of  a  light  source,  a  negative  holder, 
and  a  lense,  and  a  means  of  adjusting  these  to  project  an  enlarged 
image  frpm  a  negative  onto  a  sheet  of  photographic  paper.  N 

>  *  *         *  \ 

Fetratype  Plate  -  A  chromium-plated  or  biack-enameled  sheA  of 

steel,  or  mirror-plated  glas^,  used  to  dry  printa  to  a  high-gloss 

^finisti;  the  procedure  is  sometimes  defined  as  "glazing". 

.  Tone  -  The  degree  of  lightness  or  darkness  in  any  given  area  of  a 
print. 

Toning  -  Intensifying  or  changing  the  tqne  of-  a  photographic • print 
aftter  processing.    Solution* called  "toners"  are  used  to  produce 
various  shades  of  brown  and  blue. 


;>        6' iS 
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Student  Activity  #1 

'  V  •  •       MAKING  ^NLARGEMENTsX  ' 

Objective:  - 

♦  9- 

*  t  < 

You  will  take  the  materials  given  and  the  negatives  and  the  proof 
^     sheet  from  the  previous  lessons  to  complete:    enlargements  of  the 
>  pidtures  you  have. taken. 

Materials:      y  \  ^ 

1.  An  enlarge  r 

A 

2.  S^felight  <used  in  making  contact  prints) 

.        3.    Four  trays  (used  in  making  contact  prints) 

£  / 
•  A 

4.    A  darkroom  graduate 
t     5.    A^arkjroom  thermometer 

6.  A  stirring  rod 

7.  A  darkroom  timer  >  > 

8.  Rubber  squeegee  . 

9.  Easel  for  holding  the  paper  ^ 

10.  Kodak  Polycontrast  Rapid  RC  Paper;  w 

11.  The  same  chemicals  used  to  make  the,  proof  sheet 

12.  A  camel's  hair  brush     /  % 

Procedure  #  . 

~A.    Set  up  3  trays:    developer,  stop  bath,  and  fixer. 

(Note:    These  are  the  same  as  the  one^  used  for  making  a  proof 
sheet . )  <  . 

B.  Mix  chemicals  according^fco  directions  on  packages  with  water 
that  is  at  a  temperature  of  68-75°  F. 

C.  Dust  negative  carefully  with  a  camel's,. hair  brush  while  holding 
it  by  its  edges.    Be  sure  to  dust  both  sides  of  the^  negative. 
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D.    After  selecting  the  proper  negative  carrier,  dust  the  glass,  and 
place  the  negative  in  the  carrier  with  the  emulsion  side  (the 
dull  one)  down. 

»  . 

\  E.    To  aid  in  focusing  the  enlarger,  place  a  pietce  of  white  typing, 

paper  under  the  guides  of  the  enlarging  easel* 

F.  Turn  on  the  safelight  and  turn  off  other  lights.  v 
v  *  -J 

G.  Set  t\\e  lens  of  the  enlarger  to  its  largest  opening  (smallest 
*  number). 

H.  'After  turning  the  enlarger  on,  adjust  the  enlarger  height  so 
your  picture  has  the  desired  negative  image  within  the  easel 

a  ^      guides.  J 

c?  •  >  * 

I.  Bring  the  picture  into  focus  by  adjusting  the  enlarger  lens. 

\  * 

•j 

J.    Now  change  the  lens  setting  to'Frll  and  tarn  the  enlarger  off.t 
*  »  * 

K.    Place  the  sheet  of  Kodak  Polycontrast  Rapid  RC  Paper  on  the 
easel  with  emulsion  side  up  (shiny  side). 

L.    With  a  sheet  of  cardboard  cover  all  the  sheet  except  a  sixth. 
At  5  second  intervals  expose  ant  additional,  sixth  of,  the  paper^.  * 
After  30  seconds,*  turn  off*the  enlarger. 

M.    Process  the  -  test >sheet; 

1.  11/2  minutes  in  the  developer. 

2.  5  seconds  in  the  stop  bath.  4  ° 

3.  Slide  into  the*  fixer  for  25-30  seconds.  <* 
N.    Tarn  on  the  lights.  '  •  >, 

0.     Inspect  the  test  print  and  choose 'the  exposure  time^which  gave 
the  best  result.  *  ^  ' 

j  •  •         •  -       -■     i  . 

P^    Turn  out  the  lights  and  place  a  piece  of  photographic-  paper 

into  the  easel.  *  „ 

Q.    Expose  the  paper  and  process  it  as  on  the- test  print  but  with  a  - 
2  minute  fixing  time.    After  25-30  seconds  turn  on  the  lights. 

R.    Wash  the  enlargement  for  4  minutes  at  65  to  70°  F. 

.#  *  *  • 

t  S.    Use  running' water  and  agitate  the  print  frequently  while  it  is 

washing.  1  .  * 

T.    Squeegee  surface  water  from  both,  sides  of  the  print. 

U.    Lay  the  print  on  a  flat  surface  to  dry  at  room  temperature.  - 

1  *  s. 
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Match  the  following  teps  with  the  description  which  best  describes  the 
term.    Place  the  letter,  of  your  answer*  in  the  blank  before  each 
statement. 


:  1.    A  print  that  is  larger  than 
*  the  negative  or  slide. 

\2.0    The  degree  of  lightness  or 
darkness  in  any  area  of  a 
•print. 
*  * 

3.  Tfte  blackness  of  an  area  in  a 
negative  or  print  which  deter- 
mines the  amount -of  light  that 
.will  pass"  through  it  or  reflect 
from  it.(  „  > 

4.  Softening  detail  in, a  print 
with  a  diffusing  disk  or  other 
material  that  scatters  light. 

5.  Holding  back  light  from  the 
projected  image  during  exposure 
time  sathat  the  photographic 
paper  receives  less  than  nor- 
mal -exposure  in  areas  that  were 
too  dark  in  the  straight  print. 

6.  Giving  additional -exposure  to 

the  image  projected  on 
an  enlkrger  edhel  to  make  th^t 
ai^ea  of  the  print  darker. 


7/ 


JJsing  part  of  the  image  that  is 
in  the  negative  Jta  make  a  more 
> pleasing  print. 

V  f 

A  means  of  eliminating  unwanted 
backgrounds  >y  projecting  light 
through  a  hole*  in  opaque  card- 
board. 


_  9*    A  device  consisting  of  a  light 
•    source,  a  negative  holder,  and 
a  lense,  and      means  of  adjust- 
ing these  to  project  an  enlarged 
image  from  a  negative  onto  a 
sheet  -of  photographic  paper. 

10.    An  enlarger  with,  a  .sharp-undif fused 
light  that  produces  high  contrast 
and  high  definition  in  a  prtnt. 


A.  Tone 

B.  Cropping 

C.  Density 

D.  Condenser 
enlarger 

E.  Vignetting 

'  F.  Enlargement 

G.  Burning  in 

H.  Diffusion 

I.  Enlarger 

t 

J.  ,  Dodging 
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EQUIPMENT/SUPPLIES 

•  •  t  * 

I.  Equipment 

A,      6 — Easels  for  holding  photographic  paper 

»  # 

r/ 


/ 


B. 

24- 

-Trays  8  X  10  inches 

C. 

6- 

-Stirring  rods 

D. 

6- 

-Darkroom  Graduates 

E. 

8- 

-Large  jars 

F.. 

-  6- 

-Darkroom"  timers 

G. 

6- 

-Rubber  squeegees 

H. 

6-^ 

-Enlargers 

I. 

6- 

-Camel's  hair  brushes 

J. 

6- 

-Darkroom  thermometers" 

♦ 


U.  Supplies 


,         A.    IGO-sheets^ (4  package^)  of  Kodak  Folycontrast  Rapid  RC  Pap6r; 
8  X  10binches  . 


,B.     .2— Gallons  of  Kodak  Dektol  Developer 


y**G„.  •*  yse  the  Kddak  Indicator  Stop4  Bjath -and  Kodak  Fixer  left  over"  f 
Mother ^dairkroo®  work.       -     *  • 


*  t     c  - 

■*  v      *  , 


1  :^ 

l:  '  :  ■ 


4 


PH  10.1 


TENNESSEE  INDUSTRIAL  ARTS  CURRICULUM  f 


***** 


^Instructional  Section: 
PHOTOGRAPHY 

i 

Title  of  Unit: 
PHOTOGRAPHIC  ACTIVITIES 


DESCRIPTION  OF  UNIT  ' 

This  unit  will  cover k the  preparation  of  a  phonographic  presentation 
«  t    to  "be  turned  in  at  tl^e  completion  of  the  photographic  instructional 
^  section.^  The  materials  in* this  unit  are  designed  for  1  hour  of 
instruction,  i  x 

•  UNIT  OBJECTIVE  '  . 

^       After  completion  of  this  unit  each  student  will  be  able  to  turn  in  a 
well  arranged  and  attractive  photographic  presentation* 

PERFORMANCE  OBJ&flVE    .  / 

,  Upon  completion  of  this  unit  the  student  will  be  abJLe  to: 

y  It    Complete  a  well  arranged  and  at tractive- photographic 

presentation.  ' 


X 
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OUTLINE  OF  CONTENT 

I.    T^Year  That  Was 

A»    A  scrap  book  of  school*  events:  ' 

1.  Plays 

2.  Pep  rallies 
3t    Ball  games  * 

4.    Academic  activities  %  fc 

B»    A  poster  board  mount  of  school  events 

11.    Slide  Presentation  Off* 

A.    Community  event  , 
1.  Play 
*  2.    Picnic  (club), 
0         3^    Club  meeting 

"B.    Types  of  equipment 

1.  Earth  movers 

2.  Fire  fighting  * 

%         C.    How  to  complete  a  task 
Change  a  tire 
2.    Tune  up  a  lawn  mower  engine 

V* 

*  %  • 

D.\  Nfews  Event 

1.  Famous  person  arrives  in  town 

2.  Dedication  of  a  new  building 

111.    Film  Presentation  ^ 

A.  Use  either  8  mm  or  16  mm  camera  I 

'    *-  / 

B.  Subjects 

1.    Ball  games 
,2.    Race  ^ 

3.  Utility  or  building  construction 

IV.    Student  portfolio 

A.    Contains  picture  taken  during  the  class 


B.  Explanation  of  the  quality 

V.    Student  Photo  Contest 

A.  Action 

B.  Black  and  White 

C.  Color 

D.  .  Still  Life 

E.  Portrait  t 


C 


VI .  ^  Each,  area  of  this  activity  should  be  open  to  students  not  in  the 
^ndus trial  Arts  program  to  help  to  develop  good  public  relations. 


TEACHER  ACTIVITIES 


\ 


I.  Provide  students  with  student  module, 

II •  Discuss  unit  and  specific  objectives/*  / 

III.  Discuss  information  .sheets  and  go  through  outline  of  raate£ial< 

'  IV.  Discuss  tudent  activity  sheets. 


y 


■  v 
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"*     '  •  *  ■   STUDENT  ACTIVITIES 

I.    Read  objective  sheet. 
II.]   Study  information  sheet, 
til.    Complete  activity  sheet. 
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-I.  References 


A.    Gerace,  PhilJLp'G''.';  and  Mango ine,  Stephen's.,  Communication:  , 
Photography,  Englewood  Cliffs,  New  Jersey':    Prant ice-Hall,  Inc. 
1976.  >  *    •  * 

•B.    footg  *Refrorts  Make  IfjHappen^  Rochester ,1  New  York:  Kodak," 
.  Consular  Markets  Division,  No.  AT-5. 

C    Student  VictUres  For  School  -BjAlications ,  Roches te"r7~New  York: 
Kodalfc,  Consumer  Markets  Division,  No.  AT-13. 


II.    Resources-  ■  * 
A*    Objective  "Sheet 
B.     Information  Sheet 
•C.    Student  Activity  Sheet* 
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Information  Sheet  #1 


PHOTOGRAPHIC  ACTIVITIES 

I.    The  Year  That  Was  *  t 

;         A. ...  Students  will  photograph  school  activities  during  the  project 
preparation-  time.         .  I 

B.  Regular  size  photographs  should  be  used,  (no  enlargements) 

C.  Only  half  the  pictures  in  the  album  may  be  color 

D.  The  album  should  be  of  the  standard  size  sold  in  stationary 
stores* 

E.  N9  mpre  than  5  photographs  should  be  placed  onjeach  page.  * 

F.  Do  not  place  photographs  on  the  back  of  pages. 

G.  Only  ten  (10)  pages  should  be  filled.  *  • 

II.    Slide  Presentation  *  *  * 

A.  The  presentation  should  tell  how  to  perform  some  tasks  or  tell 
a  story.       ^  * 

B.  Do  not  have  any  slides  not  * related  to  the  subject  area  of  the 
presentation. 

C.  Use  a  maximum  of  twenty  (20)  slides  in  the  presentation. 
T).    Slides  must  be  placed  in  a  projector  carousel. 

E.    All  slides  should  *be  placed  in  the  proper  direction  before 

^starting  the  presentation.     '  * 

*  • 

III.    Film  Presentation 

A.  Use  either  8  mm  or  16  mm  film  for  the  presentation. 

#B.^    The  film  should  deal  only  with  the  subject  matter  of  the'filtoT 
C.    The  "film  should  be  edited  prior  to* the  presentation. 
*  .    D.    The  presentation  should  be  limited  to  about  6  minutes.  * 

IV.    Student  Portfolio 

*  A.    Include  a  sample  of  all  pictures  which,  have  been  taken  from  the 
first  to  the  last. 

B.  Place  only  four  (4)  pictures  on  each  page. 

C.  Use  8  1/2"  by  11"  plain  white  typing  paper  to  mount  the 
v.       pictures.  ,  r 

D.  Do  not  tape  picture  to  the  paper-use  a  small  amount  of  rubber 
cement.  '  • 

E.  Do  not  -include  &ny  enlargements^  * 


F.  Include  20  pictures  in  the  portfolio* 

G.  The  first  page  of  the  portfolio  should  contain  a  written  ^ 
evaluation  by  the  student  of  what  he  has  learned. 


V.    Student  Photo  Contest 

A.    A 'student ' may  have  only  two  photographs  from  each  of . the 
following  areas: 

1.  Action-Showing  movement  of  a  person,  animal >  or  object. 

2.  Black  and  White. 

3.  Color. 

4.  Still  Life-From  nature  showing  a  scene  in  which  there  is 
little  or  no  movement. 
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5,    Portrait-Of  A>  Person, 

B,  Do  not  use  enlargements  for  this  activity, 

C,  Photos  should  be  mounted  on  matt  board  using  a  dry  mount, 

D,  Pictures  from  the*  same  area  should  be  placed  sidie  by  side. 

E,  Mount  only  one  picture  per  mount. 


x  ' 


Y 
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PHOTOGRAPHIC  ACTIVITIES 


Student  Activity  #1 


Objective 


You  will  take  materials  needed^ and  correctly  complete  one  of  the  ♦ 
following,  activities. 

Materials  «  ~ 

Students  should  stipply  the  materials  needed  for  the  activity  that   is  \ 
chosen.     e  .  * 

I.    The  Yefcr  That  Was-Standard  Photo  Albums 

*  . 

II.    Slide  Presentation-Slide  carousel 
III.    Movie  -  Film  , 
IV.    Student  Portfolio —       *  .  .  * 

1.  10  pieces  of  o  1/2  x  11  white  typing  .paper 

2.  1  bottle  of  rubber  cement 

*  * 

V.    Student  Photo  Contest  t 

t 

1 .  .  Matt  board  -  .  1  •  -  , 

r  f 

*  i 

2.  Dry  mounting  sheets 

3.  Tacking  iron  * 

4.  X-acto  knife  / 
*5."  Mounting  press  or  flat  iron.  *  . 


\ 
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PRE-TEST 


Match  the  terms  on  the  right  to  the  correct  description; 


4 


1. 
2. 


•was  the  American -who  developed 


a  hand-held  camera  that  had  film  in  it. 


was  able  ^to  produce  a  permanent 


image  on  a  negative, 

device  for  the  electronic 


3.    The  hold! 
flash. 


4.  The  device  which  controls  the  itime  that 
the  film  will  be  exposal  to'  light. 

5.  The  Size  of  the  lens  opening* 

6.  The  glass  opening  which  reduces  the 
image  to  film  size  and  produces,  a 
clear  and  sharp  picture  on  the  film. 

•    *  » 

7.  Shows  the  image  that*  is  seen  by  ttyp 

lens  of  the  camera. 

8.  That  part  of  the*  camera  that  holds  , 
the  film  and  has  the  other  parts  of 
the  camera  attached.  \ 

'««». 

;  9.    The  lever  which  controls  the,  move- 
ment of  film  from  exposed  to  unexposed. 

10.    A  ^attery  powered  lighting  device  xssed 

to  provide  more  light  in  a  poorly  lit**  " 
/       photographic  situation* 


11.  The  plastic%base  of  film  whrch  carries 
the  eifiulsrion.  ~v 

12.  Silver  grains  combined  with  a  halogen 
element. 

13.  ..A  length  of  protective  film  at  the--  - 

beginning  of  a  roll  of  film.- 

14.  The  number  given  the  speed  of  the  film. 


_jy>.    The  sand-like  or  granular  appearance 

of  a  negative,  print,  or  slide  result- 
ing from  the  "dumping  ^of  silver  grains 

-     ~dur±ng— development— of  the  -  f  ilnu         .  ,  


A.     Hot  Shoe 


B.     F^Stop  • 


C.  Lens 


D.  Body 


E.  Eastman 


F.  Shutter 


G.  Dagure 


H.    Vifevf inder 


I. 


Advance 
Lever 


J.  Acetate 


K. 


Silver 
Halide 


L.  ASA 


Electronic 
Flash 


N..    Film  leader 


0.  ^raininess 
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PRE-TEST 


Match  the  parts  of  the  eye  to  the  parts  of  the  camera  which  serves  the 
same  function. 


Eyeball  (Whole) 
Iris  ' 

t 

Eyelid 


Shutter 
Camera  box 
Camera*  diaphram 


Label  the  parts  of  the  camera  on  the  following  page  next  to  the 
appropriate  letter. 


A. 
B. 

C.  -  - 

D. 

E. 

\ 


F. 
G. 
H. 
I. 


Match  the  developing  terms  on  the  right  to  the  correct  description. 


1.  The 


2. 


3. 


is  the  solution  used 


to  turn  the  latent  image  into  a  visible 
image  on  exposed  film  or  photographic 
paper. 

  is  a  chemical  that  neutralizes 


hypo  in  film  or  paper,  reducing  washing 
time  and  helping  to  provide  a  more  stable 
image . 

T 

is  a  fixing  bath  made  from 


sodium  thiosulfate,  other  chemicals,  and 
water. 


.4.-  The 


/ 


is  a  solution  that  removes 


any  light  sensitive  salt  not  acted  upon 
by  light  or  developer  leaving  a  black-and- 
white  negative  print  unalterable  by  further 
action  of  light.  


A*  Clearing 
Agent 


B.  Fixing  Bath 

C.  Developer 

D.  Negative 

E.  Hypo 


5.  -  A 


is  developed  film  that  con- 


tains a  reversed-tone  image  of  the  original 
scene.  n  o  *~ 

b 
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PRINT  TBRMS 


Match  the  terms  from  photoprint ing)-Vith  the  description  which  best 
describes  the  term.  ^Place  the  letter  of  your  answer  in  the  blank  before 
each  statement.  '  J 


!•     A   ife  a  photographic  print 

made  by  placing  the  hegative  and 
printin^Tpaper  in  direct  contact  for 
exposure. 


2.  A 


is  a  positive  image  on 


photographic  .paper.' 


A.  Print 


B.  Tint 


Contact  P,rint 


3. 


is  the  degree  of  lightness 


or  darkness  in  any'given  area'  of  a 
print. 


D.  Variable 
Contrast 


4.  The 


of  a  print  is  the  shades 


of  white  in  the  finished .priht  an<i  is 
controlled  by  the  color  of  the  paper. 


E .  Tone 


 paper  can  have  its  contrast 

changed  by  using  filters  calibrated  in 
Con  tra  s  t^grade  s • 


ENLARGING  TERMS 


Match  the  terms  from  enlarging  with  the  description  which"  best  describes 
the  term.    Place  the  letter  of  your  answer  in* the  ±>lank-  before  each 
statement.  ^ 


1.  -    A  printr  that  is  larger  than  the 

negative  or  slide. 

2.  ^The  degree  of  lightness  or  darkness 

in  any  area  of  a  print. 

*  ■  » 

3;  r  -Holding"  back  light  from  the  projected  , 
image  during  exposure  time  so  that 
the  photographic  paper  receives  less 
than  normal  exposure  in  areas  that  were 
too  dark  in  the  straight  print. 

4.  Giving  additional  exposure  to  part  of 
the  image  projected  on  an  enlarger 

 ea^l~t^crmafce~  that  "area  ~oT^the"print 

darker. 

5.  Softening  detail  in  a  Vint  with  a  &3B 
diffusing  disk  or  other  material 

that  scatters  light. 


-4 


A.  Tone 


B.  Diffusion 

C.  Burning  in  - 

D.  Enlargement 

E.  Dodging 
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Match  the  terms  with  the  description  which  best  describes  the  term. 
Place  the  letter  of  your  answer  in  the  blank  before  each  statement". 


1.    The  thickness  of  photographic  paper 
is  its  . 


A.  Texture 


2.  The 


is  the  number  telling 


the  amount  of  contrast  that  can  be 
expected  with  that  paper. 


of  the  paper  is  its 


3.    The  ' 

sensitivity  to  light. 


4. 


is  the  roughness' of  the 


paper  which  determines  how  the  paper 
reproduces  the  fine  details  from  a 
negative. 


B.  Weight 


C.  Speed 


D.  'Contrast 
•  Grade 


flu 


1. 


r      PH  11.6 


PRE-' 


1 

1  • 

Ei 

Q  T 

2* 

F  ~* 

i  m 

3. 

,  A 

'         liV*  J 

4. 

F 

•        *    •         12.  '  K 

-5. 

B 

13.  -  N 

6. 

C 

.         14.'  L 

7. 

H 

8. 

D 

Eyebal-r^(Whole) — Camera  Box 
Iris — Camera  (Jiaphram  . 
Eyelid — Shutter 

f 

A.     Self  timer  lever 
Flash' Terminal 

C.  Hot  Shoe 

D.  Preview  Button 

E.  Shutter  release 


F.  Film  advance  lever 

G.  Viewfinder*  , 

H.  Shutter  Sp§ed  Dial 
J.  Rewind  Knob 

J.  Lens 


Developing  Terms. 

1.  —  C 

2.  — A 
•3.— E- 

4. — B  " 
^5. — D" 


Print  Terms: 

1.  — C 

2.  — A 

3.  -/-E  , 
4-.--B  " 
5. — D 
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Enlarging  Terms: 

1.  — D 

2.  — A 
*      3.— E  ' 

A.—C 
5.— B 


Photographic  Paper  Test: 

1.  — B  X 

2.  — D 

3.  — C 
•4. — A 


;  er|c 
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MASTER  EQOIPMENT  AND  SUPPLIES  LIST 


This 
I. 


r 


i. 
j. 

K. 


list  is  for  a  class  of  24  students. 
Equipment 

A.  12— Utility  knives 

B.  .12 — Pairs. of  scissors 

C.  02— 35ram  SLR  CaSeras 
T).    02— Electronic  flashed 

E.  02— Tripods 

F.  02--Hght  meters 

G.  02 — Shutter  release  cables 

H.  6 — Film  processing  tanks 
6 — Darkroom  Thermometers 
6 — Darkroom  graduates 

24 — Spring-type  clothespins 
L.    24 — Large  jars 
M.      6 — Darkroom  timers 
6 — Stirring  rods  . 
2r~- Changing  bags 

6-- Printing  frames  with  7-watt>  light  bulbS 
24~Trays  8  X  10  inches  (kodak  Duraflex) 
1 — Safelight  (if  you  do  not  have  one  in  a  darkroom) 
6 — Enlarger  easels  * 
6 — Enl^rgers ' 
6 — Camel fs  hair  brushes 
6 — Rubber  squeegees 

8 — Sets  of  filters  for  above  cameras  * 
_  6: — Sel f-de veloping  cameras  v 
6 — Instant  type  cameras 

♦ 

24 — Kodak  Pockets  Guide.  To  Good'  Pictures 


N. 
0. 
P. 

Q. 

R. 
S. 
T. 
U. 
V. 
W. 
X. 
Y. 
Z. 


PH 
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II. 


Supplies 

A.  12— Cartridges  of  126  Film  (Kodak  Tri-X  Pan) 

B.  12— Pieces  of  thin  black  cardboard,  1  1/4M  X  5  3/4" 

C.  12— Pieces  of  rigid'  black  cardbdard,  1  1/2M  X  2  3/4"  with  a  1/2M 
square  opening  cut  in  center 

D.  12 — Pieces  of  -beavy  aluminum  foil,  1  inph  square 

E.  12 — Pieces  of  black  paper',  1  inch  square 

F.  12 — Wooden  tongue  Repressors 

G.  24 — Sti^ng  rubber  bands 

* 

H.  12 — No,  10  sewing  needles 

I.  '    1 — Roll  of  black  making  tape  ^ 
J»      4 — Bottles  of  lens  cleaning  fluid 
K.      4 — Packages  of  lens  cleaning  tissue 
L.  06— Rolls  of  Panatomic-X  Film 

M.  06— Rolls  of  Plus-X  Pan  Film  "  x 

*  > 

-N.  06— Rolls  of  Tri-X  Pan^f  ilm 

"?  v  0.  Four  gallons  of  ICodak  Developer,  D-76  + 

P.  Four  gallons  of  Kodak  Indicator  Stop  Bath 

Q.  Four  gallons  of  Kodak  Fixer  of  KodaFix  Solution 

R.    300-Sheets  (12  packages)  of  Kodak  Polycontrast  Rapid  RC  Paper, 
8  X  10  inches. 

S.    Four  gallons  of  Kodak  Dektol  Developer 

T.     1 — Cartridge  self-developing  film 

U.    1— cartridge  instant  110  or  126  film 
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U.S.'O.E.  Career  Cluster: 


COMMUNICATIONS  >W 


Occupational  Family: 
PHOTOGRAPHY 


*  .  *  9    NATURE  OF  WORK  , 

Photographers  use  their  cameras  and  film  to  portray  people,  places,  and  ' 
events  much  as  a  writer  uses  words.  'Those  who  are  skillful  can  capture; 
the  personality  of  individuals  or  the  mood  of  scenes  which  they  photo- 
Vgraph.    Although  their  subject  matter  varies  widely,  all  photographers 
use  the  same  basic  equipment.    The  most  important  -piece,  of  course,  is 
the  camera,  and  most  * photographers  own  several.    Professional  cameras  use. 
a  variety  of  lenses  designed  for  close-up,  medium-range,  or  distance 
photography.  K 

Besid&Lcameras  "and  lenses,  photographers  use  a  variety  of  f\lm  and  col- 
ored-filters  to  obtain  the  desired^  effect  under  different  lighting  condi-i^ 
tionsi    When  taking  pictures  indoors  or  after  dark,  theyuge  ^electronic  ^ 
flash  units,  floodlights,  reflectors,  and  other  special  lighting  equip- ~ 
ment  • 

J 

Some  photographers  1  develop,  and  print  their  own  photographs  in  the  dark- 
roomaftl  may  enlarge  or  otherwise  alter  the  basic  image.    Many  photo- 
graphers send  their  work  to  photographic  laboratories  for  processing. 

Many  phptographers  specialize  In  a  particular  frype  of  photography,  such 
as  portrait,  commercial,  or  industrial  t^ork.  *  Portrait  photographers  take 
pictures  ofy.ndividuals  or  groups  of  persons  or  groups  of  persons  and  * 
often  work-in  their  own  studios.    For  special  events,  Such  as' weddings/or^ 
christenings,  however,  thfey  take  photographs  in  churches,  and" homes. 
Commercial  photographers  photograph  a  wide  range  of  subjects  including 
livestock,  manufactured'  articles,  buildings,  and  *large  groups  of  "people. 
They  frequently  do. photography  for  catalogs.    Advertising  photographers 
must  know  how  to  use  many  different  techniques.    The  work  of  industrial 
photographers  4is  used- in  company  publications  to  repof t  to  stockholders 
or  to3  advertise  company  products  or  services.    They-  also  photograph  - 
groups  of  people*  for  employee  news  magazines.  > 


JS  PH  2  * 

ANALYSIS , OF  JOB  PREREQUISITES 

Photographic  training  is  available  In  colleges, 'universities ,  junior  col- 
leges, and  arst  schools*    Although  a  higb  school  education  is-  desirable', 
the  photography  profession  has  no  set  Wry  requirements  with  regard  to 
formal  education  or  training.    Photographers  mast  have  "good  eyesight  an* 
color  vision,  artistic  ability,  and  manual  dexterity..  They  also  should  ' 
be  patient  and  accurate  and « en  joy  working  with  detail.    Some  kriowledg^of 
mathematics,-  ptiysics,  and  cljemisj^ry  is  helpful  for  understanding  the.  use 
of  various  lenses,  filing  light  sources,  and  development  processes. 
Photographers  'toust  be  imaginative  <ind  original  in '  their  thinking.  The 
port-raijj  photographer  needs  die  ability  to  help  people  relax  in/front*  of 
the  camera.       ,  -  9 


ANALYSIS  OF  JOB* ATTRIBUTES 

-  Over  75  colleges  and  universities,  junior  colleges,  and  art  schools  offer 
four-year  curriculums  leading  to  a  bachelor's  degree  in  photography. 
Some  colleges  have  a  twcr-year  curriculum  leading  to  a  certificate  or 
associate  degree  in  photography.    Art  jschools  offer  useful  trainiag  in' 
design  and -composition..    The  Armed  Forces  also  train  many  ydung  people  in 
photographic  skills.    People  may  prepare  for  work  as  photographers  in  a 
commercial  studio  through  two  or  three*  years  of  on-the-job  training  as  a^ 

.  photographer's  assistant,    trainees  .generally  start  in  the,  darkroom  w'he re 
they  learn  to  mix  chemicals,  develop  film,  and  do  photoprinting  and  en- 
larging.   Later  they, may  set  up  lights  and  cameras  o\  help  an  experienced 
photographer  take  pictures." 

Photographers14  with  exceptional  ability  may  gain  national  recognition  for 
theijp  work  and  exhibit  their  photographs. In  art  and  photographic  galler- 
■  ies,  or  publish  them  in' books.  1  A  few  industrial  photographers  may  be 
promoted  to  supervisory  positions.'   Magazine  and  new  photographers  may 
eventually  become  heads  or  graphic  arts  departments  or  photography 
jeditors.    "  ,    -  — »  ,  — -     -   .  - 

Employment  of.  photographers  is  expected  .to  grow  more  slowly 'than  the  ' 
average  for.  all  occupations  through  the  mid-1980's;     In  addition  to'open- 
ings,  resulting  from  growth,  others  will  occur  each  year  as  worker?  die, 
'retire,  or  transfer  to  other  occupations!    Photography  is  becoming  an 
increasingly  important  part  of 'law  enforcement  work,  as  well  as  scienti- 
fic and  medical  research,  where  opportunities  are  expected  to  be  good  fx>r 
tho,se  possessing  a  highly  specialized  "background;    The  employment  of  , por- 
trait and  commercial  photographers  is, expected  to  grow  slowly,  and  compe- 
tition for  jobs  as.  portrait  and  commercial  photographers  is  expected  to 
be  keen.  *  *  *  ^ 

I 

Photographers  who  have  salaried,  ^jobs  usually  work  a  5-day,  35-40  hour 
week  andrreceive  benefits-,  such 'as  paid  holidays,  vacaticms,  and  sick 

-leave.    Those  in  business  for  themselyes  usually  work  longer  hours. 

/Freelance,  press,*  and  .commercial  photographers  travel  frequently  and  may 
hav<*  to  work  ia  uncomfortable  surroundings'.'   Sometimes  t^ie  work  can  be 
dangerous,  ^specialty  for  news  photographers  assigned  to  cover  stories  on 
natural  disasters  or  military  conflicts;         *  / 
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Newspaper  photographers  with  some  experience  (usually  four  or  five  years) 
averaged  about  $320  a  week  in  1976.    Almost  all  experienced  newspaper 
photographers  earned  over  $225;  the  top  salary  was  pearly  $505  a  week.. 
Experienced  photographers  generally  earn  salaries . that  are  above' the   '  • 
average  for  non-supervisory  workers  in'  private  industry,  except  farming-. 
Althpugh ^elf-employed  and  freelance  photographers  often  earn  more  than 
sa;aried  workers,  their  earnings  are  affected  greatly  by  general  business 
Conditions  and  the  type  and1 size  of  their  community  and  clientele. 


Job  titles  for  this  .Instructional  Program  are:  .  . 

Title  "  *  D.O.T. 


Photographer  *  .  .143  062  034 

Aerial,  Photographer  .*  1  .   .143.062*014 

Photographic  Retoucher.  .  f.   "  ."970*.  281*  018 

Camera  Repairer  .  *        714*281  01,4 

Photo  Spotter  •   \         .*97o!  381*034 

Film  Processing  Supervisor  '.976 .*  ;32*010 

Automatic  Developer  .  .  .  5  .'976*. 685* 6l4 

Print  Cutter  ,  .  "  ^   .  .976,685*010 

Automatic  Print  Developer  *....,.....*.*  1976* 68sl 026 

^Film  Processing  Utility  Work  *  r976.'685*030 

Color-Printer  Operator.  .-  .  ~  ....I  J 976^ 382loi4. 

Tilm  Developer  •  .  .   ,  .976  382  0*14 

Black-and-White  Printer  Operator  .*  976*.  682*  014 

Still  Photographer.   ...............  '   "  *.  143  .'o62.*030 

Finish  Photographer  .  .  .  £  +  \   m  .143.382.014 

Developer  j.  .......  /   976  681  010 

Photo  Finisher  e  .'976'487'oiO 

Photographer  Helper  ..............  ^  °"  '.976*667  .*010 

School  Photographs  Detailer  -         .*976l5£>4*.  010 

Finishing  Department  Supervisor.-.  *  [  .976.137.014 

Quality-Control  Technician.  *    "      .*976*26l'oiO  ' 

Print  Controller.   .  .  rf  ;.:  *.*.*,*.  '..  '.  1,976.' 360^010 

Reproduction  Technician  «  V  .  .  /V     .  976;  361  010 

Print  Washer.  .  ."  .  .  .  \  .7* ......  ;      •  \  -  •  "   "      *  '.' '.976*684*022 

PhotWinishing  Laboratory  Worker.  ......  I  .'  .'  .'  .'  .'  ["  [916. 687!  018 

Photo  Checker  and  Assembler  .    4   976. 6*87. 014 

Print  Inspector  .  ;   976*687*022 


1 


SOURCES  OF  ADDITIONAL  INFORMATION 


Phptographic  Art  and  Science  Foundation  . 

Ill  Stratford.  Rd. 

Des  Plaines,  111  6g016 

Professional  Photographer  of  America,  Inc. 
1090  Executive  Way  * 
Des  Piaines,  111  '60018 
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Dictionary  of  ^Occupational  Title.s,  Fourth  Edition,  1977. 
Occupational  Outlook  Handbook-,  1978-79  Edition.      *  *        *  . 

~1 ^7       T-  "  7 

Encyclopedia  of  Careers  and  Vocational  Guidance,  1978  Edition. 

•      *  • 

tSUIDE  -  Worker  Trait  Group,  1978, 
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COMTONICATIONS 


JOB  STRUCTURE:  PHOTOGRAPHY 


JOB  TITLE;    Aerial  Photographer  ■  D.O.T.  No.:     143  062  014 


Ma  job  ^ob  .Function:  -  ' 


Photographs  segments  of  eafth  and  pther  subject  material  from  air- 
craft ' to  .produce;  pictures  used  in  surveying,  mapping*  -and  related 
purposes  such  as  recording  effects  of  Ipqllution  or  natural  disas- 
ters, determining  condition  of  crops  dnd  £imberland,  and 'planning 
cities- or  other,  large  scal£  projects. 

'  "  *  1 

Job  Duties:     .  '  >  .  . 

1.    Sets  up  a$d  mounts  camera  iii  aircraft/   >*    •  — 


and  atea  to  be-  photographed, 

3.  Communicated  with  .pilot  during  flight*  to  insure  adh^erance  to 
flight  plantar  make  adjustment^  3to  equipment  ,to  compensate^or 
changes .  •  " 

4.  Calculates  number*  of  exposures  and  time  lapse  between  them, 
using 'standard  formulas  to  determine  requirements  for  adequate 
area  coverage.  *  \ 

5.  Adjusts  camera  shutter  speed,  lens  aperatsure  Opening,  and  focus. 

6.  Adjusts^  automatic  exposure  interval  on  camera,  equipped  with  time 
lapse  control  or  times  'intervals  with  stopwatch  and  'manually 
trips  shutter.  *  *  - 


.Maintains  camera  in  level  position  and  oriented  to  flight  path 
when  making  photographs  £pr  mapping  or  surveying.  . 


JOB  TITLE:    Still  Photographer  '  D.O.T.  No.*:     143  062  030 

Major  Job  Function:  *       ^  " 

Photographs  .subjects  using  still  <iamera',  color  or  black-and-white*' 
film,  and  a  Variety  o£  photographic  accessories.  ,t 
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Job  Duties:  •  . 

1.    Selects  and  assembles  equipment  according  to  subject  material, 
anticipated  conditions,  and  knowledge  of  function#and  limita-' 
tions  of  various  types  of -cameras',  lenses,  films,  and  acces- 
sories. 

2^_,,]Views-  subject  and.  setting  and  plans  composition,  camera  posi- 
5  tion,  and  camera  angle  to  produce  desired  effect. 

3.  Arranges  subject  material,  poses  subject,  or  maneuvers  into  ' 
,  position  to  take  candid  photo. 

0 

4.  Estimates  or  measures  light  le*vel,  ilslng  light  metes  or  creates 
artificial  lighting  with  flash  units,  lights,  and  lighting 
equipment. 

I"  '  . 

5.,  Adjusts  lens  aperture  and  shutter  speed  base^  on  combination  of 
factors,  such  as  lighting*  depth  of  field',  subject  motioa,  and 
film  speed. 

6.    Determines  subject  to  lens <  distance,  using  tape  measure,"  range 
.   ^     finder,  ground  glass,  or  reflex  viewing  system  to  adjust  focus. 

/.    Positions  camera  and  trips  shutter  to  expose  film. 


JOB  TITLE:    Photographer  D.O.T.  No.:     143  062  \)34 

Major  Job  Function: 

•  Rh&tographs  people,  events,  location,  or 'other  illustrative  or  edu- 
cational materials  for  amusement  ^nd  recreation  or  for  use . in  publi- 
cations flor  telecasts,  using  sti^l  cameras. 

I  v 

4  A 

Job  Duties: 

1.    Travels  to  assigned  J^catioo  and  takes  pictures . 
.     2.    Develops  negatives  and  prints  film. 

3.  Submits^  negatives  and  pictures  sto  customers  or.  to  editorial  per- 
sonnel. "  va  ,  r 

*  * 

4.  Takes- portraits  by  use  of  lighting  arrangements  to  achieve  dif- 
,  ferent  effects. 
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Photographer  Job  Duties  (continued): 

»  i 

5.    Works  in  studio  or  may  go  to  home  of  individual  to  make  a  spe- 
cial portrait. 

■. '     '  . 

^6.    May -.specialize  in  one  phase  of  photography,  as  news,  sports, 
special  features,  or  as  a  freelance  photographer. 


JOB  TITLE:    Finish  Photographer       /  D.O.T.  No.:  '  143  382  014 

Major  Job  Function:  ,  , 

Operates  photographic  equipment  to  photograph  finish  of  horse  race. 

\ 

Job  Duties:      \  s  .* 

1.  Loads  film  into  camera  and  advances  to  picture  taking  position. 

2.  Sights,  jamera  on  finish  line  and  adjusts  exposure  controls  and 
focus. 

""""3~~e^5e^es--rar:e^and-staTts  -  camera"  as:  horses'  approach  -  finis  fr-Hne  ; ~ 

4.  Stops  camera  after  last  horse  ^ias  crossed  finish  line. 

5.  Removes  exposed  film,  from  camera  and  .places  it  into  film-devel- 
oping machine  that  automatically  develops  film. 

6.  Prints  and  enlarges  photographs  used  to  determine  .-winner  of  race 
when  finish  is  close.  j  ^ 


JOB  TITLE:    Photographic  Retoucher         \  D.O.T.  No.:    970  281'  018 

.  "  •  ••      •  h 

Major  Job  Function: 

Retouches  photographic  negatives  and  prii£s  to  accentuate  desirable 
features  of  subjects,  using  pencils  or  watercolors  and  brushes. 

Job  Duties:  *  zf ' 

l.#  Examines  negative  to  determine  which  features  should  be  accen- 
tuated or  minimized.  '  , 
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Photographic  Retoucher  Job  Duties  (continued): 

2.  Paints  negative  with'  retouching  medium  so  that  retouching  pencil 
will  mark  surface  of  negative ♦ 

3.  Shades  negative  with  pencil  to  smooth  facial  contours,  conceal 
stray  hairs,  ynrinkles,  or  blemishes,  and  soften  harsh  high- 
lights. 

4.  9  Brushes  wa^ercolors  on  print  to  ac^ntuate  lights  and  shadows 

and  produce  clear  and  attractive  features. 


JOB  TITLE:    Photo  Spotter  .   '        ,  D.O.T.  No,:     970  381  034 

Major  Job  Function:  - 

Covers  or  spots  out  imperfections  on  photographic  prints,  using 
gloved  finger,  brush,  or  pencil.  « 

•* 

Job  Duties:  '  *  •*  _  '  > 

4 

1.  Positions  print  under  viewing  light  or  on  illuminated  table  and 

examines  print  to  detect  defects,  such  as  surface  blemishes,  ^9 
dust  spofs,  and  uneven  margins. 

2.  -Selects  premixed  paint  or  mixes  paint,  using  color  charts,  when  ■ 
repairing  cplor  prints.  ,  *  t 

9  , 

3.  Applies  paint  to  defective  area  of  color  print,  usifig^glove  fin- 
ger or  artists'  brush.  ' 

*  „, 

4.  Shades  light  areas  on  black-and-white  prints,  using  pencil.  * 

5.  Rubs  surface  of  photograph  with  cloth  to  remove  debris  and  re- 
duce gloss. 

6.  Trims  edges  of  print  to  enhance  appearance,  using  scissors  or    *  - 
paper  cuttjer.  ' 

& 

!•    Places  prints  in  customer  bag  and  records  number  p^r  bag  or 

mounts  print  in 'specified  frame.  *        ¥  y 
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JOB  TITLE:    Film  Processing  Supervisor       -        -  D.O.T.  .No.:    976'  132  010 

t  ' 

tfajor  Job.  Function:      *  '  • 

Supervises  and  coordinates^  activities  of  workers  engaged', in  photo- 
finishing  operak^ons],  such' as  preparing  photographic  negatives  and 
paper,  and  deve^u>ping,  sorting,  and  checking  prints.    \  ■ 

Job  Duties:  •  *•  '  < 

1.  Trains  new  workers  and  demonstrates-  new  techniques  to  improve, 
skills'  of  experienced  workers.     -  .  ,  \* 

V 

2.  Flips  switches  and  turns  controls  on  master  panelboard  to  start 
photographic  processing  equipment,  admit  solutions  to  processing 

'tanks,  and  to  adjust  solution  temperature  and  flow  rate. 

3.  Monitors  operation  of  raachionery  and  equipment  to  detect  defec- 
tive parts.* 

*«  ' 
4;    Repairs -defects,  such  as  loose  nuts,  and  bolts *  and  notifies 
maintenance  department  when  major  repairs  are  required. 

% 

5.  May  perform  duties*  of  subordinates  to  maintain"  production  or  to 
replace  absent  worker*, 

6.  Performs  other  di/tries  as  described  under*  Supervisor. 


JOB  TITLE:     Finishing  Department  Supervisor         D.O.T.  No.:     976  137  014 


Major  Job  Function:  <  _  > 

Supervises  and  coordinates  activities  of  workers  engaged  in  cutting, 
checking,  spotting,  mounting,  pricing,  and'  p^ckagi.ng  film  negatives 
and  prints  to  prepare  ^ordejrs  for  shipment.    N  * 

Job  Duties: 

»     K  t  Plaj^and  conducts  training  programs  for  .new  workers' and  to 
improve  skills  of  exfW&ienced  workers. 


2.  Inspects  work  in  progress  to  verify  consistency  of  wojkers* 
*  decisions  vi^Ji  company  standards*  \  * 

3.  Inspects  equipment,  makes  minor  adjustments,,  and  confers  with 
*  maintenance"  personnel  to.  schedule  Tjna^or  repairs*       „  . 
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Finishing  Department  Supervisor  Job  Duties  (continued): 

4.  Reviews  price  listings  of  merchandise  and  indicates  price 
changes  on  listings  according  to  instructions  from  management. 

5.  Requisitions  supplies  according  to  worker  requirements  and  rec- 
*       ords  of  supplies  on  hand.  ^ 


JOB  TITLE.:     Quality-Control  Technician  *    D.O.T.  No.:     976  261  010 


Major  Job  Function: 

Examines  photographic  prints/,  processed  film,  cameras  and  other 
photographic  equipment  for  detects  or  faulty  operation  to  determine 
course  of  action  required  tp  satisfy  customer  complaints. 


Job  Duties:  o 

1.  Reviews  unresolved  requests  %tj>v  adjustment  of  complaints  and 
reads  customer  comments  to  determine  ba^is  of  complaints  and 
plan  of  action  needed  to  resolve  complaint. 

2.  Spreads  negatives  and  prints  on  illuminated  worktable  and  useS 
magnifying  glass  to  detect .defects ,  such  as  incorrect  coloring, 
shading/  or  cutting. 

3.  Determines  cause  of  defect  and  type  correction  required  based  on 
-   -      knQwledge  of  photo  processing  and"4f inishing  techniques. 

4.  Prepares  memorandum  to  processing  department  £hd  confers  with 
supervisor  to  suggest  remedies  to  prevent  subsequent  errors  in 
processing.     *  1 

5.  Contacts  customer  to  explain  causes  for  defects  and  confers  with 
sale-service  personnel  to  resolve  technical  questions  and  to 
demonstrate  correct  usage  of  photographic  equipment.- 

•6.     Prepares  reports  indicating  complaints  handled  and  dispositions 
$k  ,  made. 
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JOB  TtTLE:    Print  Controller  D.O.T.  No.:    976  360  010 

C 

Ma  jor*  Job  Function: 

Sets  up  and  adjusts  photographic  print  developing  equipment  accord- 
ing to  density,  color,  and  size  of  prints. 

Job  Duties:  v 

1.  Positions  film  in  densitometer,  reads  dials,  and  records  find- 
ings on  plot  sheet  t9  locate  defects  £n  density  and  color  bal- 
ance.        '  %  /  6 

2.  Confers  with  Supervisor,  Quality  Control  to  determine  adjust- 
ments requiredoto  bring  print .machine  *into  balance. 


1.    Runs  test  film  strip  through  print  machine  to  evaluate  machine 
exposure. 

4.  Removes  cover  from  control  panel  of  print  machine  to  gain  access 
to  control  shafts  and  ad justmfent ^knobs,  using  wrench. 

5.  Plugs  electric  timer  into  printer  to  determine  time  elapsed 
during  printing  operation. 

6.  Starts  equipment ,  'observes  timer,  and  adjusts  shafts  and  knbbs 
to  attain  specified  process  settings,  fusing  handtools* 

7.  '  Locks  control^shaf ts  of  printer  into  position  subsequent  to 

final  adjustment  to  prevent  shifting  in  color  or  density  balance 
during  printing.  •    '  *) 

8.  Keeps  records  of  adjustments  made  for  departmental 'use . 


9  • 
JOB'  TITLE:     Reproduction  Technician  D.O.T.  No.:     976  361  X)10 

•  *,  .  • 

Major  Job  Function:  *  (  '  *  ' 

Duplicates  printed  material  on  sensitized  paper,  cloth,  or  film 
according  to  customer  specifications,  using  photographic  equipment, 
and  handtools.  •  «  . 
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Job  Duties: 


1.  '    Reads  work  order  afid  confers  with  supervisor  to  determine  pro- 

cesses, techniques,  equipment,  and  materials  required. 

2.  Places  original  on  sensitized  material  in  vacuum  frame. 

3.  ^  Mounts  camera  on  tripod  or  stand  and  loads  prescribed  type  and 

sJLze  film  in  camera.* 

4.  »    Sets  camera  control  to  regulate  exposure  time  according  to  line 

density  of  original  and  type  of  -sensitized  material. 

5.  Activates  camera  to  expose  sensitized  material',  imprin'ting  ori- 
ginal on  material.  1 

6.  ^Develops  exposed  material. 

7.  Examines  developed  reprint  for  defects,  such  as  broken  lines, 
spots,  and  blurs/  and  touches  up  defects,  using  chemicals,  inks, 
brushes,  and  pens.  , 


JOB  TITLE:    Color-Printer  0perat6r  D.O.T.  No.:     976  382  014 

4  J 

Major  'Job  Function: 

\  »  _^ 

Controls  equipment  to  produce  color  prints  from  negatives. 
Job  Duties: 

1.  Reads  customer  instruction^  to  determine  processing  require-  * 
rnent* 

2.  Loads  roll  of  magazine  of  printing  paper  into  color  printing 
\  equipment. 

)  .  *  *  4 

3.  Examines  color  *  negative  to  determine  equipment  control  settings 
/or  production  of/prints  meeting  acceptable  color-fidelity 
standard^.  /  # 

4.  Sets  controls  in  accordance  with  examination,  loads  negative 
^intcf  machine,  /and  starts  machine  to  produce  specified  number  of 
prints  .w  *        /  \ 


5.     Removes  [9ted  photographic  paper  from  machine  and  places  paper 
in  film  b^Kor  further  processing  or  in  developing  machine. 

i   Ac  j  M  j  M 


6.  Inspects /finished  prints  for  detects,  such  as  dust  and  smudges, 
and  removes  defects,  using  brush,  cloth,  and  cleaning  fluid.-, 

7.  /'knserts  processed  negatives  and  prints  into  envelope  for-  return 

to  customer. 
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JOB  TIT^E:  'Film  Developer  D.O.T.  %o.':     976  3'82  018 

Major  Job  Function: 

V 

Operates  jnachine  to 'develop  still  or  motion-picture  film. 
Job  Duties: 


1.  Pulls  film  strips ^th^ougfc  trapdoor  ytto  darkroom. 

*  ,k 

2.  Ermines  film  to  determine  rfpe  processing ,  required,  utilizing 
knowledge  of  film  developing  techniques . 

-  *  "* 

3.  Feels  edges  of#film  to  detect  treaifs  and  repairs  film  using  hand 
stapler.  '  1 

4.  Mounts  film  in  g^-de  slot  of  developing  machine  according  to 
length  of  time  required  for  processing  and  pulls  lever  to  lower 
film  into  processing  position. 

5.  Flips  switch  to  start  machine  that  transports  film  through  se- 
ries of /solutions  rfand  into  drying  cabinet  to  develop  and  dry    "  . 

'  film. 

6.  Observes  film  'passing  through  machine  to  determine  density  of  . 
image  and  adjusts  machine  controls  to  shorten  or  lengthen  path 

•  of  film  through  solutions  .according  to  observation. 


JOB  TITLE:    Photo-Finisher    •  D.O.T.  No.:     976  487  010 

Major  Job  Function:  „ 

Performs  aay  combination  of  the  following  tasks  to  dry,  trim,  and 
/s  "mount  photographic  prints. 


Job  Duties:  ,  ' 

l  m  *  r  - 

1.  Places  washed  prints  on  conveyor  leading  to  heated  rotating 
'  m  cylinder  that  dries  and  flattens  print. 

2.  Trims  print  edges,  using  paper  cutter  or  scissors. 

3.  Inserts  print  in  specified  frame  or  mounts  print  on  material, 
such  as  paper,  cardboard,  or  fabric,  using  cement  or  hand- 
operated  press. 

•  4.    Inserts  printr^nd  corresponding  negative  in  computer  envelope. 

5-.    Computes 'price  of  order,  according  to  size  and  number  of  prints, 
and  marks  price  on  customer  envelope.  4  J 
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JOB  TITLE:    School  Photographs  Detailer 


D.O.T/  No.:    976  564  010 


Major  Job  Function:* 


Performs  a  variety  of  tasks  to  prepare  and  disseminate  school  photo- 
graphs. . 


Job  Duties:  \  \  4 

\  \  . 

1.  Reads  photographers1  work  orders  and  records  informat ion , % such 
as  number  of  prints  and  type  finish  specif ied  as  aa guide  for 
processing  film.  , 

I 

2.  Assigns  control  number  to  each  order. 

3.  Records  customer  charges  on  worksheet  and  submits  to*  accounting 
department  for  billing.  ^  # 

4.  Sorts  and  bags  film  according  to  processing  required. 

5.  Cuts  prints  to  prepare  composite  for  group  photographs,  using 
chopping  block,  die,  and  mallet.  * 

6.  Assembles  composite  and  mails  to  picture  service  for  processing 
of  negative. 

7.  Routes  composite  negative  to  printing  section  and  records  cost 
of  composite  service. 

8.  Feeds,  specified  photographs  In  gluing  machine  that  automatically  e 
applies  adhesive  backing  to  photographs. 

N      r-  , 

—  _  9_._Cdnf ers_ with  photographers  to  resolve  complaints  regarding  miss- 
ing or  defective  photographs. 

10.  Cuts  out,  arranges,  and  paste  letters,  number,  and  pictures  to 
design  advertising  circulars. 

11.  Maintains  records  indicating;  ordjers  received,  unit  prices 
charged,  and  deiyirtment  earnings.*    ^       ^  v  u^ 
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JOB  TITLE:    Photographer  Helper 


Major  Job  Function: 


D-^f  -  Ho«.:^y76  667  010 


-Assists  , Still  Photograp.her  in  taking  and  'developing  photogramis, 

•   '(  1   .  •  ••  • 

Job  Duties :  *  *         *  - 

^      -  >  4' 

*^  1-    Arranges  'lights  "and  screens,  setts  up  camera  <at  proper  angle,  and 
jnoves  objects  to  secure  desired!  background  for  otfptographs  ks  < 
•  <  directed.  \  .  «  .     7 / 

>.  ♦  . 

2*  ^Assists  in  darkroom  duties,  such  as'  mixing  chemical  ^plurions 
^gd  4evel°ping  films. 


D^O.T.-  No.:  •  976  681  Q10 


3.    Labels  photographs. 

-  ..  Vs.*. 

JOB  TITLE:     Developer*^  ,? 

.        v  '        *  , 
Major «•  Job  Function: 

Develops  exposed  phptognftphic,  film  desensitized  paper-^n  series  of* 
^_     chemical  and  water  baths  to'  produce  negative  or  positive  print^.. 

Job^Buties:         *  ■ 

1.  Mixing,  deveFoping  and  fixing  solutions,  following 'formula. 

2.  Immerses  exposed  film  or  photographic  paper  in  developer  solu- 
tion to  bring  out*  latent  image. 

>     ,  * 

3.  ^Immerses  negative  or  paper  in 'stop-bath  .to  arrest  developer   ~  ^ 

action,  in  hyposolutidnjto  fix  image,  and  in  water  to  remove  * 
chemicals.  '  v  ' 

i  i  ->         ^  *  # 

4.  Dries  prints  or  negatives ,>  us^ng  sponge  or  squeegee,  or  places 
thefti  in  mechanical  air  drier.       '  ^  a 


JS-PH  16-  '.  .  y  . 

JOB  TITLE:    Biack-an<M«4te  Printer  Operator       D.o'.T.  No'.:  '976  682  014 

'  "       •  "    '  ' 

Major  Job  Function:    ^  *  ^* 

Operates  printer/topr^||P^)lack-and-whiteK  'photographic  prirtts  from 
negatives.* J  * 

-Job  J)utie$:       .    .  ,  •  .       .  *  J 


K    tf6unts  roll  of'  sejwitizi^jgaj^o^ 


threap  paper  ^fough  "guides,  rollers,  and  K>nto  take-up  *spin-  / 
<*le.  , 

I?  -  • 

2.  Prepares  .batch*  identify cation  shpet,  f)0&itians  sheet  in  printer, 
and  activa£es  printer  to  >transf£jr  information  from  sheet  to  sen- 
sitized pap.er.  c 

3.  Prints  identification  number  on  customer  envelope,  using  stamp^ 
ing* machine.  .*-,/** 

\    '  V        /    ,  • 

4.  Remove  negative*  strip  op  single  negative  f ronmegative^f rom  "  *  , 
envelope  and  cleans  negatives  to  remove  dust  particles,  using  * 
air  blower  or  gloved  finger.  \  v 

.  '        Inserts  negative  in  printer"  and  examines  inurge  to  determine 
whether  picture"  setting  is  in  or  out-of-doors.     '  u 

6.    Activates  printer  and  Adjusts  control  knobs  to  produce  photo- 
graphic, points  of  required  shading  and  density ^     1       .  -  - 

'  *  ,      '    ,  '  \        .  '  [*  '  *   *  + 

*  7*   wP1-ac^s  printed  roll  in  envelope  and 'seals  envelope  to  prevent 
'exposure,  cto  light'.  %  t.  * 
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.  JOB  TITLE;     Print  Washer  ^    .  ^  \  ,  <         D.O.T.  No.:     976  68^  022  * 

Major* Job  Function:  ♦  > 

»  * 

Washes  £nd  dries  photographic  prints,  Using  print-washing  pan  and 

'  *     ^blotter:    pnH   ur^noar.  •  f  ...»  - 


blotter;  an^  wringer. 
.  Job  D'utfe 


\:    Placed  -developed  prints  'in  print-washing -pan" aad*  activates  ' 
mechanism  .tft^t  rotates  pah  to  washTprihts.  f 
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*  •  i 

Print  Washer  Job  Duties  (eontirfued):  ^ 

2.  Immerses  prints  in  che*»icai^lolution  subsequent  to'  washing  *ycle 
to  increase  flexibility  of  prints. 

3.  Dries  prints,  using  blotter,  or  positions  prints  on  metal 

,  plates4,  and  dries  prints,  using  wringer.  *        '  J 

*   .    .4:    Inserts  prints  in  rack  on  open-faced  ^cames  to  complete  drying 
process.  •  v 

5.    May  examine  prints  for  stains  and  other  defects f and  return 
— *  = — defe^ti vg,  .j>rlri ts  to  developing,  room.  ...  -  ;  


JQ$  TITLE;     Print  Cutter 


D.OJT.  No.:     976  685  010  , 

.  ..      -  -  •  .    v  ■  *  •  * 

Major  Job  Function:    •  '  T  *  K  ' 

,v  *     "  .  ■  .  '    '  '  s 

Tends  automatic  or  semi-automatic  machines  that  cut  processed  film  , 
r    or  prints^  into '"si,ngl&  or  rauttiplfc  units.        '   '  ~"- 

Job t Duties:  .  •  *  .  '  ' 

_    1.  _  Examines,  film^or  .print-  roll r  .to-determine  size^  number  ol^uts 
t  required,  and  type  machine  to  use.  *  v  - 

,  '  .  *  *  *S  •  " 

2.    Turns,  setscrews- to  adjust  machine  guides  to  "roll  width  and/sets 
density  met^r  on  -automatic  machine  to  coincide  with  sensitized 
.   marks  on  roll  that  control  release  of  cutting  blade. 

Threads  roll  through,  machine  guides  and  starts  machine  that 
automatically- cuts  roll  into  individual  or  multiple  units  or 
depresses  pedal  of  semiautomatic  machine  to  cut  roll,  *      '  *  . 

4..  Cuts  roll  of  non-standard  width ,\ us'.ing  scissors'  or^han^-opera^ed 
paper  cutter.  *  *  .  *    .        VY  % 

^5.     Tnserts  units  in -customer  envelope. 

6/    Keeps  production  records.  ^  -  „ 


JOB  TITLE:  .  Automatic;  Developer  .  D.O.T.  No.:     976  685,  014 


Major  Job  Function:  .  1  " 

Tends  machine  that  develops  sheets,  strips,  or  continuous  roll  of 
'film  preparatory  to  printing.  '  „ 

Job  Duties:  /  - 

^  „  ,         ...  „  . 

1.    Pulls  film  through  trapdoor  into  darkroom. 


2.  Strips  paper-  backing  from  film  and  attaches  identifying  label. 

3.  Feels  edges  of  film-  to  detect  tears  and  repair's  film,  usiire 

stapler.  * 

•  *  >  'r  j  * 

4.  Reads  work  order  or* feels  film  for.  size  or  notches  to-de^fermihe 
type  of  process  and  developing  time  requi^edi    •  .         '  a. 

■'  '  < 

5.  Positions  racks  of  film  on  machine  chain  links  according*,  to 
developing • time  .required  or  threads  leader  of  continuous  ;roll 
through  machine  preparatory  to  proces s'ing.  .  v  • 

6.  Activates  machine,  that  automatically  transports  f;Llm  through 

 series  of  chemical  baths  to  develop,  fipc,  harden,  bleach,  and  

7       wasTTT ITm. "~ "        ~~~    "  .  e        ~    ~~        T  "  \ 

**  .  »  -      ,  0 

7.  Listens  sounds  that  indicate  machine  .malfunctioning  and  , 
notifies  supervisor  or  maintenance  personnel  when  nepaifs  'are 
needed.   „  v  •  ' 


JOB  TiTLEu  AdtpUjatic  Print' Developer    *  ^.O.T.  No/:     976  685  026^ 

Major  Job  Function: 


„  Tends  one  or  more  machines  that  automatically  "develop,  f*ixf  wash,  / 
"  and  dry  photographiqf^p^iAts.        \  '  •    '  *       '  •  V  ^ 

Job. Duties:  -  .  .  \ 

-    1 .    Threads  leader^*  jtpagej^si^^^^^ 
T  ^" ing~  E ank^and  dryer,  around  polished  druni/and  onto  takeup  reel. 


4,- 


•2.?  Turgs  valves,  to  fill  tanks  wi*h  ^prem^xed  solution's,  suchsasr  <• 
^     <Jevelope»vv  4y^s,-^rtop^ath&,  fixeifW,  'bleaches*  at\d  washes.  t 


'JS  PH  19  i 

■ «  * 

Automatic  Print  Developer  Jop  Duties  (.continued):    '    #*  - 

3,    Moves  thermostatic  control  to  keep  steam-heated  drum  at  speci-  ^ 
f  ied '  tempera£u  re .  ' 

A  ^  '        .  .  • 

i     4.    Splices  sensitized  paper  ;to  leader^, .  using'  tape. 

■;        <  .  v  .  / 

5.  Starts  machine  >and  throws,  switches  to  synchronize  drive  speeds 
of,  processing  and' drying  units,. 

6.  \Compar^s^ processed  prints  with  coipr  standard  and  reports  varia- 
tion to  control  department.  * 


7.    Adds  specified  amounts  pf  chemI8!^-feo^enew  solutions. 


&.    Maintains  production  records.  f 


JOB  XITLE:     Film  Processing  Utility  Worker     J     D.O..T.  Ntf. :     976  ^85  030 

1  ^  . 

M^jor  Jab  Function: 

•    Performs  a  variety  of  tasks  to  assist  or  substitute  for  other 
worktrs  in  a  photp-fini^hing  laboratory.  jk 


Job  Duties;  *  • 

1.  Sorts*  prints  afccordafrig  to  -size^and  order  number  to  facilitate 
•handling.  ;  •  V  . 

2.  Tends  automatic  cutting,  madhinfc  that  "euts  roll  into iirutt vidua 1 
.  'prints  (Cutter).  /  '  .  * 

^    \3.    Teqds.  automatic  fiifo  developing  machine  that  4dey*4&gs-  and  fixes 
♦image  on  film  (Developer,  Automatic)*.  •  r 

.    *    4^ \ Removes  prints  from  print  developer  rinse' tray  and*  tends  drum- 
s  ^type  drier  that  dries  prints- 

'        5.     Prep^res^  daily  production ,  sheet  noting  quantity  and  kind  of  work 
perf  orme^d.*  s  9 


JS  PH  20. 

JOB  TITLE:    Photo  Checker  and  Assembler  .   D,.0.T.  No.:    976  687  014 


LA.  KJ  .  JL  . 


M^'jor  Job  Function:  "  s  \  % 

T  4        '       t      '  •  '      >        '  ' 

Inspectp^Passembles,  and  packs  mounted  or  unmounted  negatives,  color 
film  transparencies,  and  photographic  prints.  * 

Job  Duties:      "  •  •  '  x 

*    -  44^  ~Exaraine*-4tems~~f op~^ 

'  a,  j(      ^  iniage,  6r  identifying  numbers,  using  lighted  viewing  screen.  

 1_  r-^- —  .  ;  "       —       '  : 


2r  'Marks  defective  prints,  using  grease  pencil  and  ^ta^a^dized 

♦  symbols  to  indicafte  nature  of  defect  and  corrective  action  re- 
quired in  ^printing.    *  $  *  A 

.  •> 

3.,  Removes  defects,  such  a&  dust  and  smudges  £rom  prints,  using*" 
brush,  cloth,  and  cleaning  fluid. p 

*  §>  * 

4.  ;  Packages  and  labels  satisfactory  grints  and  negatives. 

5.  Maintains  daily  production  records. 


JOB  TITLE:    Phcrtof inishing  Laboratory  Worker       D.O.T.  No.:     976  687  018 

f   r- 

\  *  ,  * 

* 

Major  Job  Function:  . 

••<•.,  K 

Performs  any  ^combination  of  following  tasks  to  prepare  .and  dissemi- 
.     nate  negatives,  pcnrtt^es,  and  prints  in  photof inishing  laboratory. 
»  • 

JoB  Duties^  -  -  - 

...      .  '     .  ,    '  '*  "  % ' 

1    1.    Reads  instructions  written  onk orders,  and  "examines  contents  .of 

orders  to- ascertain  size,,  type;  and  number  of  pieces. 

f  »  *<*  * 

2.    Sorts  Orders'  according  to  size  and  type  processing  equipment. 

.  a3.    Paste§  identifying  label  on  customer  order  envelopes  and  trans- 
,    fer  bags  to  ihtfUre  matching  of  orders' subsequent  to  .processings 

4F„  Removds  finished  work  from  transfer  bags  subsequent  to  process- 
,  ing  and  computes  customer  charges  according  to  j>rice  list.' 


5.    Inserts  order  in  bag  or  envelope,  and  staples  bag  together  or 
;   gealg  envelope.  * 


/  6/  Pastes  address: label  on  bag  or  envelope. 


r 


ee': 


JOB  JlTLE:    Print  Inspector 


JOB  TITLE: 

.  Maior'^ob'-.Fi 


JPS  PH  21 
•   p.O.T.  No.':    -976  687*  022  " 


Ma  jorAJpb  ^unction: 


Inspects , photographic  prints  for  defeats,  using  film  winder. 


Job  Duties: 


i.  •  Mounts  roll  of  jprints  on  srpincile  of  film  winder  atid  tapes  free 
end  of  film  to  crankshaft.  , 


Tunis  crank  and  inspects,  points  tor  defects'  as  film  wnSs~~onf  6~ 
crankshaft.  '  '  '  •  b  .  0 

3.  Compares'jcolors  with  standard'"ima£e  to  insure  that  prints  meet* 
specifications.  '  •  . ' 

4.  Marks  defective  prints  with,  -code,  number ,  using  chemical  pencil, 
to  indicate  nature  and  degree  of  correction  required.*' 


JOB  TITLE:    Camera  Repairer 


-D.0.T;  No. : 


Major  Jo'b  Function: 


Repairs  and  adjusts  cameras,  using  specialized  tools  and  test'  ' 
devices.  ' 


J9b  Duties: 


—  •> 

1;  .  Disassembles  camera,  using  handtools. 

2.    Tests  and.  aligns  diaphragm^lens  mtfunts,  and  film  transport,  to 
minimize  optical  distortion,"  using  precision  gauges.  .  , 

^3.*  adjusts  range  and  viefc  finders,  using  fixed  focusing  target. 

,4'.    Calibrates  operation  of  shut  box,  diaphragm,  and  lens  carriers^  V 
1       with  dial  .setting,  usd&g  electronic,  or  stroboscopic -jtimi-hg  '* 
.    instruments.     *  »•        ■  * 

5.    fabricates  <jr  modifies  p£rts,  using  bench  lajthe,  grin'der,  and 
^     drill  pre$s.   .  ^  £ t        \    .   .  ^ 
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DESCRIPTION  OF  UNIT 

This  unit  will  cover  the^four  basic  metHods'  of  reproduction.    It  will 
give  an  overview,  of  ,the  u,ses,  advantages  and  'disadvantages.    These  * 
materials  are  designed  for  five  hours  of  instruction.  t 


*  v    UNIT  OBJECTIVE 
After  compJ^tToi^^  this  unit  'the  student^wlJ^ 

^common  metno^ds^F^YIlTtlngr^^    and"dTscuis  the  advantages^jfei  disadvan- 
tages of  eatih  reproduction  system,  and- compare  and  contrast  the  various 
printing  reproductlM  systems  in  teems  of  application.    Define  graphic  > 
arts' or;  graphic  romfiuhications  *  \ 
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j,         '     PERFORMANCE  OBJECTIVES 

After  completion  of  the*unit  the  student  will  be  able  ta; 
«*  .  *  *  * 

List  and^  deseribe  the  four  basic:  inethode  of  reproduction. 

y   2.    List  advantage^  and  disadvantages* 

*         *     <  < 
e  *  *  3.    Lis£  common^,uses  of  each  reproduction  system. 

*  i 
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a.  ■  . 

GA  1.2     .  t  ■ 

b  ' 

^OUTLINE  OF  CONTENT    .  \ 

p- 

I.    Relief  or  Letter  ?ress  Printing 

A.  Printing'  surf  ace  is  raised  above^,  nori-printing  surface  j 

B.  Surface  may  be  hot  type,  linoleum  blocks,  stereotypes, 
electrotypes,  or  photo-engraved  plates*  # 

C.  Uses  of  letter  press  printing  €  * 

1.  Newspaper 

2.  Some  textbooks 
*3:  Tickets 

4.  letterhead  and  envelopes 

D.  Advantages  arid  disadvantages  of  letterpress 

^  !•  Straight  type  with  no  illustrations  cheaper 

2.  0%od  for  details  of  illustrations 

3.  Halftones  cannot  be  ysed  on  rough  paper 


A.    Slower  than  gravure  and*  offset 
5.    Flexibility  limited 
II.  ^  Lithography  or  Planographic  Printing 

A.  Based  on  the  principle  that  grease  (ink)  and  water  won't  mi* 

B.  „  Printing  from  a  flat  surface 

C.  Uses  of  lithography  v 

*    *  •  • 

li    Bank  checks  and  deposit  slips 
* 

'2.    Books  '.■'•.* 

3.    Paper  labels  ,     *  * 

4;    Metal  containers  >  '° 

Si 

» * '        5.    Business ' forms    "  « 


6.-  ..GeneralTprinting 

J  -  -  fx*  4 


•  v 


'  •  '  ...  GA  1.3 

D.     Advantages  and  disadvantages 

1.    Bedt'for  short  «or  long  runs' with  many  illustrations* 

*  * 
2/ 6  Less  time  getting  rkady  to  print 

3.  1  Storage  for  plates  better  than  for  letterpress  ( 

4.  High  quality  '  * 

5.  *    Economically  feasible 

Intaglio  and  Gravure  Printing  *      ^  ^ 

A.     Prints  from  an  engraved  surjfacg  instead  of  a  raised  surface  as 
in  relief 

'B.     Uses  of  grfcvure 

1.  Paper  money  "  ' 

2.  ^   Stamps  *and  bonds  *  y 
3f    Magazines  ^ 

A./  Sunday  newspaper  supplements 

— — —  — 5  _ — Food-  a nd- -candy^wrappers   —  '    ;~      ~™  "  ~ 

C.     Advan^ta'ges  and  ■  disadvantages  \ 
(    1.     Suited  for  long  runs  (over  Z5,000^  with  maqj^il  lust  rat  ions 

2.  ^.Cylinders -.last  longer  and  presses  run  faster  than  other 

methods  v 

3.  Fine  detail  lacking 

.    jSilkscreen  Printing 

v  4  c 

A,  Basically  a  stencil  process  *    \  J 

B.  .  Ink  or  paint  i$.  squeezed  through  a  stencil  mounted. on  silkr 

nylon,  or  organdy  stretched  'tightly  over  a  fr^me 

-C.     Uses  of  screen  printing.  * 
•  Signs  and  posters 


2.  Greeting  cards 

3.  Book  covers 


GA  1*4  '  1  * 

'  v  '4,  Art  prints 

>  5.,  Lamp  shades 

V 

1     6,  Charts  and  presentation  books 

7.  Rugs  and  carpet 

8.  Bottles  and  other  containers 
9**  Tumblers  and'  glassware 


10 •    Trays  and  placemats 

\ 

11.  Flocked  products  and  simulated  furs 

12,  Wallpaper  and  textiles 

13.  Decals 

14,  Printed  circuits 
D.    Advantages  and  disadvantages 

♦ 

1.    Produces .vivid  color 

 2^  Practical—for  -shor^-runs-anc^-for-lon 

4  equipment  is  used  1 

3.  ,  Used  to  print  !bn  odd'shapecLcontaiiiers 

4.  Presses  run  slowly;  much  production 


\  ■ 


i  ■ 
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TEACHER  ACTIVITIES." 

*  • 

Provide  student  with  student  module. 
Discuss  outline  of  content  and  spe&ific  objectives. 
Discuss  Information  sheets  and  outline  of  content, 
•Give  test 


1  **>  . 


-I 
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STUDENT  ACTIVITIES 


It    Read  objective  sheet. 

2.  Study  outline  of  content. 

3.  Study  information  sheets. 

4.  %  -  Take  Test.  o 


"X. 


f 


A. 


7 
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Kansas  State  Dept.  of  Education, , The  CBIE  Project — A  cooperative 
Curriculum  Effort  in  the  Area  of  Visual  Communication. 
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.TYPES  OF  'GRAPHIC  COMMUNf CATIONS 

^  ~~  •  . 

'  .  Graphic*  communications  is  primarily  ctfhcerned  with  sight*,  However  jRxmd, 
touch  and  smell  are  playing  an  increasingly  important  role.  The  key  wore 
"graphic",  comes  from*  the  Greek  "graphein, "•  meaning  to  write,  ,  Writing  *is 
pro$$r,ly  extended  in  this  case  tb  include  ^drawings  and 'paintings.  It  * 
also'ihcludes  "drawings  produced  by  light"  or  photography*  ("Photo" 
means  "light"  in  Greek.)  *  -  V 

So  niw  we  can  say  tha,t  graphic  .communications  are  messages  r^ceiveid  by 
~^~4yerr~These-meesages-  are^hQut^j^as^Jcnowledg  information. 
They  can  be  in  the  form  of  writing,  drawing,  or  photo~graph^ 
reproduced  on  many,  types  of  materials,  singly  or  in  unlimited  numbers. 
They  can.be  reproduced  immediately  and/or  on 'any  later  occasion. 

This  means  that  books,  magazines  and  newspapers  atS  part  of  graphic  com- 
munications*.   Both  the^writing  and* the  illustrations  afe  included.  Can 
you  imagine  a  world  without  t hid*  type  of  communication?    It  means  roafcd 
maps  and  rotfd  si'gns.    It  includes  the  writhing  and  the  pictures  on  boxes,  ^ 
tubes,  jars,  cans  and  plastic  packages  for  food,  drugs,  clothing,  and   -  ^ 
almost  everything  else  raa^e.    It  Includes  posters  for  billboards, s  and 
many  .catalogs  and  leaflets.  '  It  also  means  currency  (money),-  stamps,  Re- 
productions of  paintings.    The  list  could 'go  tfn*and  on.    .Graphic  communi- 
cations- is  [everywhere  about  us. 

- N    \  •  •         -  *  .  \  . 

INDUSTRIES'  IN  GRAPHIC  COMMUNICATIONS    *  .  *  - 

/'  1  *  '  '        4  ^  '  \ 

*  What  is  the  graphic  communications  industry,  or  *  "industries"  t  as  some  pre- 
M     fer  to  call  it?    Firstr^of  all,  graphic  communications  is  made  up  of  a 
V      large  number  of  Afferent  but  related  industries.    They  produce  an  enor- ' 
*     mous  variety  of  totally  different  products.  *  •  ■  \ 

Chief  among  these  is  the  printing,  publishing,  and  packaging  industry. 
In  a  group  of  the  20  largest , manufacturing  industries,  .prjintipg,  publish^ 
Img,  and  packaging  is  the^largest.    It  is  the  seventh  largest  total  pay- 
roll.   It* is  eighth  largest  in  totalnumber  of  employees. 

However,  £»more  important  *  fact  for  students  who  are  selecting  a  career  is 
this:    Printing  and  publishing  is  a  growth  industry.'  This  means  that 
printing  and  publishing  is  growing  In  the  amount  of  business  4ncie  each 
year.  *It  also_ means  that  it  id  growing  at  a  higher  r ate* than '^Jhe  coun- 
try^ total'  production.  *'  *  -         -         *  ♦ 

In- addition  tb  printing  and*  publishing,  graphic  communications  also  iftr 
eludes;  "       '  ^       *  "    "    -        ~~   ~  ^ 


0 


1*    The  Raper  and  paper  products  J.ndustry>  r>  # 

2.    The  packaging  J.ndus try  ,  ^ 

3..   The  coatings  industry         *.\  ~    ;  . 

4.  The  printing  ink  Industry  * 

5.  The  printing  machinery  manufacturing  industry      /  » 

6.  \The  graphic  arts  supply  industry  \  ♦  , 
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7.  The  production  aspects  of  journalism,  public  relations,  and  adver- 
tising industries 

8.  The'  bindery  industry 

9.  The  electronics1 industry 
10.     The  -distribution  industry 
11^    The  chemical  industry  ' 
12.     The  photographic  industry 

These,  then,  make  up  the  graphic  arts  communications  industries.  Thesk 
various  industries  within  graphic  communications  are  in  the  midst  oi  the 
greatest  challenge  of  the  greatest  technological  revolution.    The  future 
'in  the  graphic  communications  industries  is  going  to  be  described  by  one 
word :  change. 


CHANGES  IN  THESGRAPHICS  COMMUNICATION  INDUSTRY 

Graphic  communications s is  rapidly  moving  from  craft  to  science.  Compu- 
ters t^ave  been  introduced  into  the  setting  of  type.    They  can  set  th£ 
type  used  in  an  entire  newspaper  page  in  just  a  few  minutes.  Conven- 
tional methods  use  many  hours.  ^Qt her  new  type  setting  machines  "are  bei<ng 
sold  today.    With  these  new  machine^,  the  setting  of  type  is  "being  mea- 
sured, per  line  of  type,  in  microseconds  (millionths  of  a  second).  'New 
photographic  materials  and  processes  are  being  developed  and  put, on  the 
market  every  few  monthsT 

X 

Words  and  illus traitons  may  soon  be  sent  by  laser  beams  directly  to  the 
surfaces  of  image  carriers.    They  may_ be  sent  by  control  of  the  laser 
'beam  through  a  combination  of  optic-s  and  electronics.    Laser  beams  are 
fine*  beams  of  red  light.  .  This  -process  is  now  in  an  advanced  research 
stage.    The  market  for  the  end  products  (magazines,  packages,  and  so 
forth)  of  graphic  communications  has  been  rising  on  a  geometric  scale. 
In  pa-rt,'  this  ,is  a  result  of  *the  rise  in  population.    It  is  als5  a  result 
of  the  great  achievement  in  thesUni|ed  States  of  providing  free  public 
education  for  everyone.  V  K  *  •  ,  .  • 

There  are  ra&py  reason^ fof,  the  continuing  increase  in  the  amouat  of 
printed  material.    But  the  simple  f^ct  of  the  increase  can  be*  easily 
understood  by  *the  observant  person. 

There  are  career  Opportunities  in  graphic  communications  at  ail  levels 
for  young  men  and  women  of  all  interests  and  talents.*  The  graphic  com- 
munications industries  will  need  in  the ~years  ahead  persons  to,  operate 
new  machines  and  to  use  new  techniques  and  materials. 

Now,  let  us  take  a  closer  look  at  soma  jobs' \h  the  graphic  communications 
industries.  '  ;x 

4  *  .. 
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THE  PRINTING  INDUSTRY  I 

Printing  is  called  an  art.    It  is  also  a  leading  industry.    It  is  one  of 
our  chief  means  of  communication.    It  is  very  important  in  a  country  in 
which  everyone  is  expected  to  read.  *  • 

In  1970  the  printing  industry  employed  over  1  million  people  in  a  wide 
variety  of  jobs.    Most  of  these  jobs  were  in  the^  printing,  publishing, 
and  related  industries.    Some  of  the  jobs  were  located  in  government  . 
agencies  and  in  private  firms.    For  example,  banks  and  insuratfce  compa- 
nies do  their  own  printing  or  hire  specialists  to  do  it. 

About  one-third  of  all  printing  employees  work  in  printing  craft  occupa- 
tions.   These  craft  occupations  will  be  explained  later.    Occupations  in 
the  printing  industries . including  printing  estimator,  printing  techni- 
cian, mailer.,  computer  programmer,  and  computer  typist.    They  also  in- 
clude the  usual  clerical,  administrative,  maintenance  and  sales  jabs 
found  in  all  industries. 

NATURE  AND  LOCATION  OF  THE  PRINTING  INDUSTRY  |  . 

i   *» 

The  printing  process  is  basically  a  means  of  transferring  ink  impressions 
of  words,  numerals,  symbols,  and  photographs  or  other  illustrations  to 
paper,  metal  or  other  materials.    The  most  commonly,  Hised  methods  of 
printing  are:    letterpress, 'flexography,  lithography,  gravure,  screen 
printing.  < 

Ech  of  these  methods  has  a  special  skill  associated  with  it.    People  must, 
be  trained  to  accomplish- a  gofod^job  ^each  time  they  work.    In  1970  the 
largest  division  in  terms  of  employment  was  newspaper  printing  and  pub- 
'lishing^    There  were  over  370,000  people  working  in  about  8,000  different 
printing  firms.    Most  daily  newspapers  in  the  country  print  their  own5 
paper.    They  may  have  up  to  2,000  employees.    Most  weekly0 and  daily  news- 
papers will  have  less  than  ^0  employees. 

Commercial  or  jobr  printing  firms  were  the  second  largest  printing  divi- 
sion.   They  used  about  35S,000  people  in  about  19,000  plants.    This  par- 
ticular division  produces  advertising  materials,  letterheads*  business  m 
cards*  calendars,  catalogs,  labels,  -map's,  and  pamphlets.    They  may  also 
printed  limited  quantities  o£  newspapers,  books  and  magazines.    More  than 
one-half  of  those  employed  in  comercial  or  job  printing  work  in  shops 
with  less  than  100  employees..  <There  are  those  exceptions,  however,  where 
large  firms  use  over  100  people.  • 

Almost  evfcry  town  in 'the  country  has  a  print  shop.    Some  of  them  are 
weekly  newspapers,  which  take  on  other  printing  jobs  to  keep  the  presses 
running.    More  4  than  one-jhalf  of  the  people  employed  in  printing  are  loca- 
ted in  five  states":    New 'York,  Illinois,  California,  Pennsylvania,  and 
Ohio.    Most  of  the  printing  plants  are  located  near  ci'ties  that  have 
large  popultions.    These  are  places  such  as  New  York  City,  Chicago,  Los  j 

.Angeles,  Philadelphia,  San  Francisco-Oakland,  Cincinnati,  ajid  Cleveland. 
Book  and  magazine  printing  are  highly  concentrated  in  these  areas.  *  There 

*  are  some  other  large  employment  areas  for  printers.  V- 
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PRINTING  OCCUPATIONS 


Production  of  printer-  materials  involves  workers  in  a  wide  variety  of 
jobs.     Printing  skilled  workers  numbered  about  400,000  in  1970.  They 
represent  a  large  portion  o¥  the  printing  occupations.    They  usually 
specialize  ifi  6ne  area  of  printing  operations  (for  instance,  typesetting, 
pjmtography^  plateraaking,   presswork,  or  binding.)    Their  .training,  raore- 
dver/Ms  confined  largely  to  only  one  of  the  .-basic  printing  methods- 
letterpress,  lithography,  or  gravure. 

The  largest  group  of  skilled  workers  are  the  composing  room  workers*. 
There  were  about  185,000  of  them  in  1970*./  This  group  includes  hand  com- 
positors; typesetting-* machine  operators,  fnakeup  people,  tape-perforating 
machine  operators. 

Other  large  groups  of^  skilled  workers  are  printing  press  workers  and 
their  assistants,  lithographic  skilled  workers,  including  camera  opera- 
tors, artists,  strippers,  plateraakers,  and  lithographic  pressworkers.  . 
Some  of  the  other  important  printing  skilled  workers  are  bookbinders, 
photoeugravers ,  electrotype rs ,  and  stereotyper6% 

MACHINE  MAINTENANCE  , 

A  number  of  different  trades  are,  employed  in  the  maintaining  of  machines 
that  produce  cop/y  and  actually  do  printing.     l*or  instance,  maintenance 
machinists  repair  and  adjust  typesetting  machines,  printing  presses,  or 
bindery  equipment.-    They  are  usually  found  working  in  large  plants.  In 
most  of  the  smaller  plants  the  owner  may  hire  someone  to  do  the  work 


whenever  it  is  needed. 


SKILLED  PCCUPATIONS  .  '\  ' 

Most  of  .the  skilled  occupations  use  men.  '  Practically  all  these  occupa-^ 
tions  are  filled  by  men.    However,  many  of.  the  less  skilled  jobs,  espe- 
cially in  the  binderies,  are  filled  by  women. ^  This  is  changing  as  women 
'are  becoming  more  skilled  and  interested  in  these  high  paying  jobs. 

Printing  equipment  used  today  is  becoming  more  complex  and  mechanized. 
Because  of  this,  the  need  ;Ls  growing  for  technically  trained  people  in  ' 
all  areas  of  printing.     An  increasing  number  of  production  technicians 
are  being  employed  throughout  the  printing  industry.    These  people  are, 
responsible^  for  seeing  that  the  standards  established  for  printing  each 
job  are  met.    Many  of  these  perople  acquire  experience  working  in  small 
shops  and  then  move  on  to  larger  companies.  • 
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TRAINING  REQUIREMENTS  ' 

*  f 

Apprenticeship  is  a  common  method  of  getting  a  start  in  the  printing 
crafts.    In  some  cases,  it  is  the  only  means  by  which  a  person  may  be 
trained  to  become  a  journeyman*  (skilled'  worker)  in  a  unionized  shop.  A 
formal  program  of  apprenticeship  is  required* f or  journeyman  status  in 
many  larger  establishments  that  are  not  unionized.       *  . 

In  1970  there'  were  about  13,800  apprentices  registered'  and  in  training  in 
the  skilled  printing  crafts.    A  registered  apprentice  is  af*  employee, 
who, ^tinder  an  agreement,  receives  instruction  in  a  specific  occupation 
for  a  specified  period  ofi  time.-    The  apprentice  is  Registered  with  a 
state  apprenticeship  agency  or  the  U.S.  Dept.^Gf  Labor's  Bureau  of 
Apprenticeship  and  Training.  x 

Apprenticeships  for  the  printing  trades  usually  last  from  4  to  6  years. 
The  program  covers  all"  sides  of  the  particular  trade.    It  generally,  in- 
cludes classroom  or  correspondence  study  courses.    The  materials  studied 
is  directly  related  to  the  jpb  being  done  at  the  time.  4  As  new  printing 
methods  are  developed  and  introduced",  they  generally  are  included  in  t^e 
duties  of  the  traditional  printing  crafts  ^and  in  the  Apprenticeship  pro- 
gram./     *  *  " 

Apprentices  are  usually  required  to.  be  between  18  and  30  years  old.  They 
must  pass  a  physical  examination.  There  is,  however,  no  age  limit  (maxi- 
mum) for  entering  many,  of  the  printing  crafts  apprenticeship  'programs. 

Most  employers  require  a  t^igh  school  diploma  or  an  equivalent  education 
^program,  for  entry  into  the  apprenticeship  program.    A  thorough* knowledge 
'of  spelling,  punctuation,  the  fundamentals  of  grammar,  and  b^sic  mathema- 
tics is  essential  in  many  of  ^he  printing  trades,    acknowledge  of  the  * 
'basic  principles  o'f  chemistry,  electronics,  3^  physics  is  becoming  in- 
creasingly more  important  because  of  the  growing  use  of  photomechanical 
and  electronic  processes  in  printing.    An  artistic- sense' is  al^o  an 
asset,  since  the*  finished  product  should  be  pleasing  in  balance  and 
design?  .  .  , 

Most  printing  crafts  reqijire  persons  with  gfcod  eyesight,  about  average' 
physical  strength,  an\l  a  higb  degree  of  manual  dexterity.  4  - 

f 

Mental  alertness,  sp^ed  combined  with  accuracy,  neatness,  patience  and0 
the.  ability  to  work  with  others  are  also  necessary.    The  ability  to  'tell  > 
the  difference  between  colors  is  important  in  those  areas  of  'printing  in^ 
which  color  is  used.    Many  employers  require  applicants  to  take  one  or 
more  aptitude  tests.    These  were  developed  for  the  printing  industry 
occupations  by  the  US  Dept.  of  Labor.  «•  >   *     .  * 
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These,  tests  are  given  in  the  local  .offices  of  the  state  employment  ser- 
vices.   Apprentices  often  are  chosen  from  among  young  people  employed  in 
various  unskilled  jobs  in  the  printing  establishments.     They  should  be  ' 
people  who  demonstrate  the  mechanical  aptitudes  needed  for  the  printing 
crafts.  t  t 

There  are  abdut  4,000  schools  (high  schools,  vocational  schools,  techni- 
cal institutes,  and  colleges)  that  offer  courses  in  printing.  These 
courses  help  you  to  be  selected  for  apprenticeships  or  other  openings  in 
the  printing** and  publishing  industries. 


COMMUNICATIONS  CAREERS 
~t  ;  1  

The4  communication  field  requires,  a  number  of  highly  trained  and  special- 
ized, people.     These  jobs  in  particular,  require  people  with  special 
skills  or  training*.  / 

The  future  of  communications  jobs  will  continue  to  be  bright.    More  and 
.more  people  will  have  to  be  trained  to  keefp  present  equipraertfcv  operating. 
New  technological  improvements .will  demand  retraining  of  persons  in  some 
field's.     This  means  that  persons  wHo  work  ift  this  field  will  have  to  be 
willing  .to  accept  a  lifetime  of  training  and' on  the  job  instruction.  It 
is  not  an  area  in  which  a  person  can  be,  trained  and  expect  to  use  the 
same  kind  of  skills  ^forever*  '*  ^~ 

The  Communications  field  will  continue  to  rfffer  opportunities  ,to  those 
who  want  to  improve  their  minds  and  skills.     It  will  continue  to  move 
ahead  with  the  demands  of  a  changing  society.     It  wiil  present  young  peo- 
ple with  challenges  and  ide'al  working  conditions*     It  pffers  something  to 
everyone  interested  in  becoming  something  better  than  they  are*  at  the 
present.     It  offers  the  chance  for  those  who  are'wiWring  to  move  up  and 
become  mote  skilled  £>rs better  paid.  ■ 

"?Ku  are  limited  only*  by  your  ambitions  and  ability  in  this  field. 

I 

Drafting  technicians  raay^ be  involved 'in  a  number -of  steps  in  the  develop- 
ment of  a  product,  house,  or  bridge.     If  it  is  to  be  built,  they  must 
communicate  the  ideas  of  the  engineer  and  de'slgner  to  the  people  who  will 
be  doing  the  building.     The  job  of  a  drafting  technician  is  very  impor- 
tant.    It  may  cost  millions  of  dollars  to  correct  the  damage -.done1  by  a 
wrong  dimension..  r 

Drafting  technicians  may  be -in  on  the  development  of  a  project  from  the 
spart.^  However,  if  the  job  is  a  large*  building' or  product,  a  technician 
may  be  .given  only  a  small  .portion  to  work  up.     A  plan  must  be  developed  * 
^ind  a  design  must  be  produced  in  most  instances. 
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GRAPHIC  ARTS 

_——_____-_—- ________  t 

Tl\e  graphic  arts  corfcern  work  with  printed  matter.    The  printing  industry 
turns  out  bilTtions  of\  dollars  worth  of  printed  materials  every  year. 
Printing  is  dojfe  oq  paper,  wood,  glass/  cloth,  rubber,  metal,  plastic  and 
leather.  *  - 

y 

^Printing  can  be  done  by£a  number  of  methods,  but  there  are-  five  major 
printing  processes:  ,    .  \ 

sl.  letterpress 
gravure"  . 

3.  screen    ,  .    i  — s 

4.  engraving  ,  \_ 

5.  offset 


In  any  study  of  the  jobs  in  the  printing  industry  you  must  take  into 
account  the  many  processes*  used  in  making  a  copy.    The  printer  is  consid- 
ered a  skilled  person.    It  takes  a  large  degree  of  skill  to  operate  mod- 
ern machines  and  to  make  sure  no  problems  cdme  up  to  delay  the  printing 
process.    There  are' a  number  of  processes  in  printing.  .Each  one  is  nec- 
'essary  to-  the  whole.     A  mistake  can  cost  money. 

Publishing  is  .the  process  of  making  something  public.    Books,  magazines > 
and  newspapers  are  printed  or  published.    A  nuniber  of  people  with  many 
*  skills  are  involved.     A- lot  of  people  behind  tahe  scenes'ate  not  recog- 
nized.- They  have  a  job  to  do  ajid  they  do  it.  •  \ 

"      _     ■  ,    ^  .  \ 

Newspapers  Use  a  number  of  ''behind-the-scenes"  people.    They  make  sure 
f  the  newspapers  get  out  on  time.  .  m 

/ 

Magazines-  use  highly  skilled  persons  in  many* jobs.    Good  color  pictures 
are  hafrd  to* repr&ducfce  thousands  of  times..  Magazines  need  to  be  hound. 
Bindery  jobs,  vary  with  the  type  of  binding  used  to  hold  the  magazines 
'  together.    A  closer  lo'Qk  at  thejse  jobs  will  follow. 


\ 
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Image  Transfer  Devices^ 
> 

The  technology  of  printed  graphic  communication  is  composed  of  several  - 
processes.'    Among  these  are'  image  design,  image  composition,  image  prep- 
aration, and  image  transfer.     Image  transfer  is  the  subject  of  this  read- 
ing. 

There  -are  five  basic  processes  involved  fh' image  transfer.    They  are 
letterpress,  lithography,  silk-screen,  gravure,  and  electrostatic.  All 
of  these  processes  accomplish  essentially  the  same  thing—the  transfer  of 
an  image  from  a  carrier  ta  a  shet  or  roll  of  stock. 

Letterpres  printing  is  the  oldest  of  the  processes.    The  earliest  form 
was  done  from  wooden  blocks  in  China  about  868  A, D.     Block  printing 
spread  to  Europe  and  wa«  first  done  there  in  1377  A.D.    The  significant 
breakthrough  in  printing  occurred  in  1450  A.D.  when  Johann  Gutenberg 
developed  the  process  of  printing  from  movable  type. 

Letterpress  printing  is  the  process  of 'printing  from  a  reversed,  raised 
surface  on  an  appropriate  material  (usually  paper*).     The  process  involves 
the  following  sequence:     preparation  of  the  image  carrier  (type)  inking 
of  the  image  Carrier;  contacting  the  printing  stock  (paper)  to  the  image 
-carrier;  applicatiq;^  of  pressure  to  the  paper;  and  removal  of  the  paper  * 
from  the  press.  *  / 

There  are  several  styles  of  letterpresses 'including:     platen'press;  flat- 
bed vcylindar  press;  and  rotary  press.    The  platen  press  is  probably  ttfe 
moft  common,  however,  the  majority  of  production  printing  is  accomplished 
with  the  cylinder  press  and  the  rotary  press. 

While' most  printed  products* can  be  printed  with  the  letterpress, '  it  is 
_best  suited  to  alphabetical  material.     Some  of  the  most  common  products 
produced  with  the  letterpress  are:     letterheads,  envelopes,  tickets,  and 
office  forms.     However,  some  newspapers,  textbooks,  and  advertising  mate-., 
rials  are  still  produced  with  the  letterpress.     It  is*  not  well  suited  to 
the  reproduction  of  photographic  types  of  material  or  to  line  drawings. 
As  a  result,  most  materials  of  this  type  are  produced  by  other  techniques 

There  are  still  many  careers  available  to.  those  desiring  to  enter  the 
field  of  letterpress  printing.     Some  of  th^se  are  compositors  (linotype 
operators,  stonemen,  etc.),  layout  men,  proof readers, ^pressmen,  and  bind- 
ery personnel .  v 


Lithographic  printing  (also  called  of f set^ithography)  ise  a  rapidly  ex- 
panding process  in  printed  graphic  communication.     It  is^ased  on  the 
principle  that  oil  and  water  will  not  mix.     As  a  result/  the  image  car- 
,-^,r  5i  t  *  S$}£k  ^  As<  J&r£BB£ttL  An  .a*vay  ^that^t^-pasinfting  -image- will  accept  -  iftk"  * 
and  the  non-printing  surface  will' not.    When  water  i/3  apolied  to  the 
plate,  the  inked  surface  repels  the  water  while  the  Qon-ihked  surface 
^accept §  'it.    The  inked  plate  is  then  contacted  to  a  rubber  blanket  to 
„    reverse  the  image.     Paper  or  other  printing  s^ock  is  then  contacted  to  ' 
the4  blanlpet  under  pressure  producing  the  printed  material. 
*  •  *, 


*>  <  ^  U   -T  X  *  -  f  • 


t>7< 


GA.  1.16 

The  basic  principle  (oil  and  water  will  not  mix)  was  discovered,  more  or 
less  by  accident,  by  Alois  Senefelder  in  1798  while  he  w'as  experimenting 
with  printing  from  stone.-  As  a  result,  early  lithographic  printing  was 
done  from  stone  blocks.     (Thus,  the  name  lithography — stope  printing.) 
The  process  did  not  become  widespread  until  the  technique  of  offsetting 
the  image  onto  another  surface  was  discovered  in  1904.    The  discovery  of 
this  process  led  to  the  rapid  expansion  of  the  process  and  to  its  common 
sname  today — o.ffset  pointing. 

Offset  lithography  is  especially  well  suited  to  thtT  printing  of  illus- 
trated materials  both  photographic  and  line  copy.    The  capability  of 
offset  lithography  to  reproduce  photographs  (halftones)  is  its  principle 
advantage.     As' a  result,  it  is  commonly  used  to  print  newspapers,  maga- 
zines, advertising  materials,  and  other  materials  making  extensive  use  of 
photographs.  .  It  is  commonly  used  in  .office  reproduction  because  of  the 
ease  of  preparing  short  run  image  carriers  with  a  typewriter. 

There"*  are  two  basic  types  of  offset,  lithography  printing  presses.  They 
are  sheet  fed  presses  and  web  fed  (roll)  presses.  T^he  web  fed  press  is' 
an  extremely  high  production  process" and  is  commonly  used  for  newspaper 
printing. 

There  are  many  careers  available  to  those  persons  interested  in  entering 
the  field  of  offset  lithography  including:     layout  and  design  workers, 
compositors,  cameramen,  strippers,  plateraakers,  pressmen,  and  bindery 
workers.    The  skills  requir&d  for  certain  careers  in  offset  lithography] 
are  very  sophisticated,  and  as  a  result,  "persons  witV  these  skills  are 
very  well  paid. 

\ 

V 

Two  additional  image  transfer  processes  ar£  gravure  printing  and  silk- 
sdreen  pricing.     Gravure  printing  is  used  to  produce  treasury  notes, 
stamps,  some  magazines,  some  newspapers,  and  some  advertising  material. 
/    '    Silk-screen  is  used  for  greeting  cards,  signs,  lampshades,  carpeting, 
bottles ,  wallpaper ,  and  textiles .    The  outstanding  characteristic  of 
silk-$creen  printing  is  its  adaptability  to  printing  on  irregular  sur- 
faces such  as  bottles  and  cans. 

Gravure  printing  (also  caled  intaglio)  prints  from  an  image  carrier  with 
the  printing  areas  depressed  (the  opposite  of  letterpress).     The  de- 
pressed ^eas  act  as  ink  wells  and  when  pointing  stock  is  Contacted  to 
them  under  pressure  a  printed  product  Results.     It  i3  used  for  treasury, 
notes  and  stamps  because  of  the  difficulty,  of  producing  counterfeit  mate- 
rial using  the  same  process.    Gravure"  presses  are' of  two  types,  sheet  fed 
and  web  fed.  .  *•  4  *  H 

The  image  carrier  for  silk-screen  printing  allows  ink  to  pass  through  a 
porous  material  in  the  printing  area.     Printing  stock  is  placed  under  the 
Image  carrier  and  ink  Is  forced  through  the  carrier  onto*  the  paper. 
Image  carriers  for  silk-screen  may  be  prepared  by  hand  (stencils)  or  pho- 
tographically.    It  is  not  a  high  production  process  an4  is  best  suited 
for  special  printing  applications  such  as  printing  on  irregular  surfaces. 
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The  most  recently  developed  image  transfer  process  is  electrostatic 
printing.    The  process  involves  an  electrically. charged  image  carrier 
Which  positions  the  printing  image  on  the  carrier  through  magnetic 
forces.    The  printing  stock  is  then  contacted  to  the"  image  carrier  and 
fine  pigmented  particles  are  metered  through  the  image  carrier  onto  it. 
The  process  has  been  made  famous  by  the  Xerox  Corporation  and  as  a  result 
it  is  commonly  called  xeroxing. 


\  ■ 
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^      #  .  Introduction  to  Graphic,  Arts 

—  1  - 

1.  The  four  basic  methods  of  reproduction  are: 

'a.  ' 

1?.  %        '  \         {  .  '  '~ 

c.  * 

d.  ■• 

2.  The  repiroduction  process  that  is  basically  a  stencil  process  is: 


3. 


4/ 


5. 


The  reproduction  process  that  prints  from  an  engraved  surface  is 
called:  *  *  \ 


Which  reproduction  process  is  used  to  print  paper  money? 
Which  reproductfon  process  is  the  oldest  of  the  process? 


> 
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ANSWER  SHEET 


•Suggested  Test 

1«     Fourbasip  reproduction  methods  are: 

A.  Relief  or  letter  press  printing. 

B.  Lithography  or  planographic  Sprinting. 

C.  Intalgio  and  Gra.vure  Printing 

D.  o  Silk  Screen  Printing* 

2.  Silkscreen  printing. 

3,  Intalgio'  printing  < 

4,  Intalgio  printing 

5.  Relio»f.or  letter  press  printing- 
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Instructional  Section: 
•  GRAPHIC  ARTS 

Title  of  Unit: 
BLOCK  PRINTING 
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DESCRIPTION  OF.  UN  IT,  \' 

This  unit  covers  basic  block  pointing  concepts.    It  gives  an  overview  of 
the  following  areas:    history  of  block  printing,  methods  of  block  print- 
ing, u$es  of  block  printing,  tfasic  equipment,  basic  design  transfer  *  and 
cutting  and  printing  procedures.    The  materials* in  this  unit  are  designed 
fox;  10  hours  of  instruction.  .  , 

'   UNIT  OBJECTIVE 

After  completion  of  this  '"u nit  the  student  will  be  able  to  list  the  earli- 
est uses  of  block  .printing,  identify  terms  and  definitions  related  to 
block  printing,  identify  blockr  printing  equipment  and  their .functions, 
discuss  practical  uses  for  block  printing,  and  identify  methods  of  block 
printing.    The  student  will  demonstrate  the  ability  to'  transfer  a  design, 
cut,  and.pxKnt  aJ  linoleum  block.  *  , 


•   -   -  PERFORMANCE  OBJECTIVES  ^ 

After  completion  of  this  unit  the  student  will  be  able  to: 

1.    List  three  early  uses  of  the  block  print. 

2£^De£ine  and  describe -terms  and  definitions. 


3. 

List  3  methods  of*  block  printing. 
*  * 

4." 

Identify  block  printing  equipment 

and  give  functions. 

5. 

Discuss  practical  uses-  for  block 

prints.     \              „  , 

6.. 

List  advantages  of  linoleum  over 

wood  for  block  prints. 

7. 

Remonstrate  th£  ability  to: 
A.    Transfer  design 

\ 

J 

B.    Cut  linoleum  block 

r  o  o  N 
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;  OUTLINE  OF  CONTENT  . 

I.    History  of  Block  Printing 

A.  ,  Earliest  Development  -  1100  years  before  beginning  of  Christian 

era. 
*  * 

B.  Early  Uses  of  Block  Prints  -  Greeting  cards,  book  covers, 

calendars,  playing  cards,  pages  of 
»  books,  murals. 

>  Information  sheet  #1 

II.    Methods  of  Block  Printing         *  r 

A.  Wood  Cut  -  Print  made  in  fairly  soft  wood  cut  plankwise 

B.  *    Linoleum  Cut  -  Print  made  from  a  design  cut  in  a  piece  of 

linoleum,  mounted  "type-hi^h"  for  press. 

C.  Wood  Engraving  -  Print  made  from  a  design  cut  in  a  piece  of 

«.  ,  hardwood  with  . a  cross  grain.    (Transparency  #1 

5*  *  • 

D.  Plastic  Engraving  -  Print  made  from  plastic  acetate  on  mylar. 

•  *  ,   (TM  #  )    (Student  Activity  Sheet  //  ) 

E.  Terms  and  Definitions      (Information  Sheet  #2) 
III.    Uses  of  Block  Printing    (Information  Sheet  #1) 

A.  Greeting  Cards 

B.  Book  Covers  / 

C.  Calendars 

D.  Playing  Cards  ,  • 

E.  Wall*Paper 

F.  Textile' Prints 

G. -  Wall  Hangings  ^ 

H.  Posters  '  *  ^ 

IV.    Basic  Equipment  r  ,  • 

'  •     '  '  '*  * 

A.  s  Wood  or  Battleship  Linoleum  Block — Wood  or  the  one  kind  .of 

*  linoleum  suitable7 for  blofck  printing. 


B.  Knife — Tool  used  for  cutting  wood  cut  or  lino  design. 

C.  Gouges — Tool  used^or  cut  ting,  wood  cut  design. 

D.  Steel  Square — Tool  used  for  *raea3uring'  and  layout  work. 
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E.  Tracing  Paper/Carbon  Paper 

F.  pencil  • 

G.  Paper 'to  Print  On — Most/paper  is  appropriate  for  printing. 

H.  Block  Print  Jnk— Ink  used  for  a  printing  block. 

I.  Brayer/Hand  Press — Handroller  or  press  used  to  transfer  the  ink 

*  from  inking  slab  to  block. 

J.     Glass/Inking  Slab — A  piece  of  glass  or  plastic  used  to  roll  ink 
'out  on.  (Information  Sheet  //2)'  (Transparency  //2,  3) 

V..   Wood/Lino  Cut  Procedures  ' 

A.  Transfer  Design — Tape  design  face  down  on  block  and  trace  all 
^lines  of  drawing  with  pencil. 

B.  Cut  Design — Cut  design  with  knife,  leaving  raised  areas  to  be 
printed  in  black. 

.    C     Ink  Design — Apply  ink  to  the  raised  areas.  - 

DJ     Print  Design—Place  paper  on  ink  surface  of  Slock  and  print. 

•  (Transparencies  2,  3,  4,  5)  (Student  Activity  //l) 
(Demonstration  #1)  •  ^ 

VI.    Acetate  Film  Etching  Procedures 

A.    Transfer  Design  .  *  * 


B.  Cut  Design 

C.  Ink  Design  * 

D.  Print  Design 


(TM  //  )  (Student  Activity  #  ) 
(Information  Sheet  //  ) 
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TEACHER  ACTIVITIES 


I.    Provide  "student twith  student  module. 

\ 

II.    Make  tfcarfsparencies. 
III.    Discuss  unit  and  specific  objectives. 

•  IV.    ^Discuss  terms  and  definitions. 

>  * 
V.    Perform , Demonstration  // 

%  VI.    Discuss  information  sheets  and  go  through  outline  of 
material,  giving  demonstration.  •  i 

-VII.     Give 'Test. 


J 
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STUDENT  ACTIVITIES 

I.  ,  Read  objective  sfieet. 

r  .  *  • 

1,1.'  Study  terms  and  definitions, 

,11.  Study  information  sheets. 

IIV.  Complete  Activity  Sheets.   ■  - 

V,  Take  test. 
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A.  Information  Sheets  „  • 

si 

B.  Transparency  Masters 

C.  c  Activity/Demonstration  Sheet 
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Information  Sheet.  81 


HISTORY  OF  BLOCK  PRINTING 


r-v  -  . 

Eleven-hundred  years  before  .the  beginning  of  the  Christian  era  the  Chi- 
nese had  reproduced  many  of  their  picture-writings  in  woodcut.  This 
block.. art  spread  into  Korea  and  Japaja,  where  later  it  was  developed  to 
perfection. 

Block  printing  on  paper  developed  from  the  practice  of  printing  designs 
on  textiles  from  wooden  blocks,  which  was  a  common  .practice  throughout 
the  Middle  Ages.  *  .  *  - 

.  •> 

Paper  was  not  commonly  used  to  print  on  before  the  early  fifteenth 
century. 

/ 

Early  uses  of  the  woodcut  were  greeting  cards,  initial  letters,  book 
covers,  and  playing  cards. 

The  woodcut  served  the  purpose  of  mural  paintings  which  later  developed 
^into  the  manufacture  of  wall  paper. 

Before  the  invention  of  moveable  type,  the  pages  of  books  were  printed 
from  single  blocks  of.  wood  with  the  text  and  illustration  cut  in  relief. 


/Block  printing  is  not  confined  to  small  work.    Hand  block  wall  paper  and 
large  wall-  hangings  with  hand-blocked  printed  designs  aire  being  used  by 
interl^or^designers.     \  „  ' 

\*  «-«•--.  ^  , 

While\ood  block  printing  probably  lends  itself  as  a  better  medium  of 
expression-  for  the  experienced  artist  and  craftsman,  for  the  student, 
linoleum  las  many  advantages  over  wood.    Linoleum  block  printing  is  sim- 
ple and  lends  itself  to  many  applications.    Linoleum  is  reasonable  in  . 
cost,  can  be^engraved  with  simple  tools  and  printed' with  little  equip- 
ment.    It  is  also  possibly  and  practical  to  mount  the  engravings  on 
blocks  of  yood,  \ype  high,  and  print  on  a  flat  bed  press  as  many  as  2,000 
•  impress-ions  •beforeXthe  linoleum  begfns  to  break  down." 

All  prints  may  be  divided  into  two  large  divisions:    first,  prints  as  a 
work  of  art  and,  secondV all  kinds  of  commerciai  prints.    Under  the  first 
heading  would  be  the  woodland  lino  block-  prints,  etchings,  lithographs,  ' 
mezzotints,,  and  acquatints.    The >  second  division  would  embrace  photo^ 
graphic  prints  and  all  type's  of  photoengraving  such  as  line  cuts,  half- 
tone engraving. and  all  forms  of  process  color  work.* 
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i TERMS  AND  DEFINITIONS 

Apple,  pear,  cherry,  sycamore,  beech,  sweetgum  -  Woods  used  in  wood  cut 

printing. 

Battleship  linoleum  -  The  one  kind  of  linoleum  suitable  for  block  print- 
ing. 

Black  and  white  print  -  Only  one  block  is  used  from  which  design  is  cut 

-s    and  block  rolled  up  in  black  ink. 

Block  printing  -  When  the  wood/linoleum  is  removed  inside  and  about  the 
design  leaving  it  standing  in  relief  about  the  block. 

Boxwood  -  Wood  most  commonly  used  by  wood  engravers. 

Brayer  -  Handroller  used  to  transfer  the  ink  from  inking  ^ab  to  block. 

Qurgin  -  Tool  used  by  wood  engravers.  / 

Burnisher  -  Tool  used  in  wood  cut  or  lino  printing  to  rub  impression  onto 
paper. 

'Chisels  -  Tools-  used  for  cutting  wood^cutor  lino  design. 
Gouges  -  Tools  used  for  cut  ting  woodcut  design. 
Graven  -  Engraving  tool.  " 

Inking  slab  —  Piece  of  glass  or  plastic  to  roll  ink  out  on. 

r-  ^  w 

Knife  -  Tool  used  for  cutting  wood  cut  or  lino  Resign. 

Lino-cut  -  Osed  as  a  modern  substitute  for  woo4  for  the  cutting  and 

» making  bf  block  prints,  the  infant  offspring  of  *the  woodcut. 
Economical ;  easily  obtained  and  prepared  and  because  it  has  no 
grain  jthe  tools  cut  with*  ease  in  all  directions.' 

Tint  tool  "  Engraving  tool.  ^ 

4  .  .  '   " 

Woodcut  -  A  print  made  in  fairly  soft  wood  cut  plankwi§e. 

Wdod  engraving  -  A  print  made  from  a  design  cut  in  a  piece  of  hard  wood 
*      r  witl)  a  cross  grain.    The'  iraag£  making  methods  resemble, 

intaglio  engraving,  but  printing  is  done  in  the  sara£ 
manner  as  for  the  woodcut* 

*    t  /  X 

Type-high  -  The  body  height  of  a  piece  of  type  if  0.918.     It  is  very 

,*  important  to  the  printer  that#  all  type  be  exactly  the  same 
height  in  ord£r  to  print  evenly  and  consistently. 
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GRAVURE  PRINTING 


Gravure  printing  <also"  called  intaglio)  prints  from  an  image  carrier  with 
the  printing  areas  depressed  (the  opposite  of  letterpress).  The 
depressed  areas  act  as  ink  wells  and  when  -printing  stock  is  contacted  to 
them  under  pressure  a  printed  product  results.     It  is  used  for  treasury 
notes  and  stamps  because  of  the  difficulty  of  producing  counterfit 
m.atere£ls  using  the  same f process.    Gravure  presses  are  of  two  types, 


shee 


d  and  web  fed.   •  * 
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INTAGLIO  PRINTING  '        ■     '  •  # 

Wrinkle  Printing  * 

x  -  °. 

There  are  many  unconventional  metl\ods  and  materials  to  prepare  intaglio 
plajtes..  For  figurative -prints  and  rough  lettering  you  mlghh  try  wrinkle 
printing.    The  essence  of 'the  process  is  this:    a  plate'  isf' coated  with 
black  prinkle  finish  spray  paint,  which  produces  a  rough  texture-  that  can 
hold*  etching  ink  in  many,  tiny*  wells,  evenly  distributed  across"  the  sur- 
face* * Portions  of  the  rough  surface  are  coated  with  .white  lacquer  in 
•varying  thicknesses.    The  thicker  the  lacquer,  the  more  the  wells  are 
filled  up  and  the  plate -evened  out.  ,  This  means  that  parts  of  the  plate 
become  semi-smooth  or  very  smooth.    When  the  plate  is  'coated  with  etching 
ink  'and  wiped,  the  roughest  parts,  untouched  by  the  white  lacguer,  will 

*hold  the  greatest  amount  of  ink  and  will  print  black.    The  -/semi-smooth 
parts  will  lose  some  ink  in  wiping,  but  will  retain  enough  to  print  vary- 
ing shades  of  gray.    The  very  smoqth  parts  Vill  be  Wiped  clean  atid  will 

>print  white.  - 

The  plate,  is  printed  by  the  usual  intaglio  process.    The  inked  plate  is 
covered  with  a  sheet  of  damp  paper  and  passed  through  the  etching  press 
under  pressure.    When  the  paper  is  peeled  away  it  literally  pulls  the  ink 
from  the  w£lls  or  grooves.    This  process  might  /me  termed  dry  or  "direct, 
since  they  do  not  involve  acids. 

Since  some  budgets  "will  not  allow,  for 'the  purchase  Y>f  a  press  for  use  in 
a  unit  ott  intaglio  panting,  you  migHt  try  to  find  an  old  hand  run  wash- 
ing machine  wringer,  wki^h  cart  serve  £s  an  etching  press. 


Block  cut  plankwise 
for  woodcut 


Log'  cut  plankwise 


Cutting  surface 


Cutting  surface 

A 


Log  cut  across  grain 


Block  cut  across  grain 
for  engraving 


( 

v 
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TRANSFERRING  THE  pESIGN  TO  BLOCK 


Tracings 
the  design 


X 


Block  . 


fit 


transfer  or  carbon  paper 


A-Gouge  with  handle 
B-*C"shape  gouge 
C-Vshape  gouge 
D-^V'shape  gouge 
E-Chisel 
F-Cutting  knife 


TOOLS  USED  FOR 

CUTTING  WOOD  AND 


LINOLEUM  BLOCKS 
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T.M.-3  /  C,\  ).  lO-c 


Reserve  ink 

V 


INKING  THE  BRAYER 

Brayer 


TAKING  A  PRINT  BY  HAND 


Spoon  used 
as  burnisher 


r 


BLOCK  PRINTING 


Block  showing 
design  in  relief 


Paper 


Paper  laid  on* 
inked  surface 


) 


Impression 

from  block 

«  ( 


H 

be 
i 
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o 
I 

o 


V* 


t 


MOUNTED  FOR 
POWER  PRESS 


Type  high 


r  ERJC;  -. 


7 


UNMOUNTED 


J 
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PADDING 
OR  BLANKET 


PAPER 


PLASTIC  PLATE 


i 


ROTARY  PRESS,  ETCHING  PRESS 
OR  WRINGER^FROM  WASHER 


COPY  OR- DESIGN 


A.  -  X-ACTO  KNIFE 

♦ 

B,  BURJN 

"  C,     RAZOR  BLADE 


PLASTIC 
PLATE  FOR 
ENGRAVING 
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GA  2.11 
Teacher  Demonstration  #1 


BASIC  LINOLEUM  BLOCK  PRINTING  PROCEDURES 


I.  Objective 


Demonstrate  basic  procedures  for  transferring  design,  cutting  lino- 
leum block  and  printing  a  black  and  white  or  one  color  print. 

II.    Materials  "  ,   ^  - 

1.  Linoleur^JJ.ock  ♦* 

2.  Knife  ' 

c 

•  ,  3.  .  Gouges  * 

4.  Steel  square  ,  -  * 

5.  Tracing/ carbon  paper 

6.  Pencil  ' 

7.  Paper  to  print  on 

8.  Block  printing  ink 

9.  Brayer/hand  press  * 

10.  Glass  sheet  „ 

11.  Minerals  spirits  ® 

» 

12.  Burnisher  "  1 

13.  Spoon  '  ^* 
III.  Procedures 

1.  Tape  a -piece  of  traosf er/carbon  paper  face  dpwrt  onto,  the  lino- 
leum block.  • 

2.  Tape  the  design  face  down;  on  the  carbon  paper. 

 ~— 3^    Trace-  a 1 IrHlies^n rawing  with  a  pencil .  \' 

A.  The  drawing  will  be  in  reverse.  . 

B.  After  cutting  and  printing  the  block  the  print  wiU  appear 
f  as  in  the  original  design.  . 

4.    After  tracing  remove  papers  from  block  ;and  VLack'in  all  parts 
of  the  design  not  to  be  cjit  away..      *  ,  . 


GA-2.12        •  # 

5.  Cut  away  all  white  areas  leaving  raised  areas  to  print  black. 

6.  Ink  the  bra^e^  on*  the  ink  slab. 

7.  Roll  a  thin  coating  of  ink  over  the  raised  surface  of  the 
bltfck.  .  , 

8.  Place  paper  down  onto  the  inked  surface  of  the  block. 

9.  Hold  carefully  with  on^  hand  and  burnish  with*a  burnisher  or 
the  bowl  of  a*  spoon. 

10.  Pull  print  away  atid  repeat. 

11.  Clean  block  by  .wiping  with  rag  soaked  with  mineral  spirits. 


GA  2.11 
Teacher  Demonstration  //l 


BASIC  LINOLEUM  BLOCK  PRINTING  PROCEDURES 


(Objective  - 

Demonstrate  basic  procedures  for  transferring  design,  cutting  lino- 
leum block  and  printing  a  black  and,  white  or  one  color  print.  . 


Materials. 

1.  Linoleum  .block 

2.  Knife 

3.  Gouges 

4.  Steel  square 

5.  Tracing/carbon  paper 

6. '  Pencil 

7.  Paper  to  print  on 

8.  Block  printing  ink 

9.  Brayer/hand  press 

10.  Glass  sheet 

11.  Minerals  spirits 

12.  Burnisher 

13.  'Spoon 
Procedures 

1.    Tape  a  piece  of  transfer/carbon  paper  f^ce  dowp  onto  the  lino- 
*  •  leum  block.  h 

'2.    Tape  the  design  face  down  on  the^carbon  paper. 


^3* — Trace~ai1r^rte3~c^draw^  ;~  *  

A.  The  drawing  will  be  in  reverse. 

B.  After  cutting  and  printing  the  block  the  print  wlfl  appear 
^  •     .   as  in  the  original  design. 

4.    After  tracing  remove'  papers  from  blojck  and  black  in  all  parts 
of  the  design  not  to  be  cut  away. 


7n? 


Cut  away  all-  white  areas  leaving  raised  areas  to  print  black 
Ink  the  brayer  on  the  ink  slab. 

Roll  a  thin  qoating  of  ink  over  the  raised  surface  of  the 
block/  \  I  $4 


Place 'paper  down  pnto  the  inked  surface  of  the  block. 


p 


Hold  .carefully  with  one  hand  atid  burnish  with  a  burnisher~or 
the  bowl  of  a  spoon. 

Pull  print-  away  and  repeat. 

Clean  block  by  wiping  with  rag  soaked  with  mineral  spirits. 
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GA  2.13 
Student  Activity  //I 


BASIC  LINOLEUM  BL&CK  PRINTING  PROCEDURES 


I.  Objective 


fcive  \s 

You  wiU^take  a  prepared  design_and  h  linoleum  block'  and  basic  • 
printing  equipment  "and  complete  the  following  tasks;  Transfer  a 
design,  cut  and  print-  a, black  and  white  or  one  color  print. 


11^  Materials 

i.  Linoleum  Block 

2..  Knife 

3.  Qpuges 

4 

4.  Steel  square 

5.  Tracing/ carbon  paper  { 
.  6.  Bencil 

7.  P4per  te«  print  on 

8.  Block  printing  ink 

•9.  Brayer/hand  press  j 

10.  Glass  sheet 

11.  Minerals  spirits 

12.  Burnisher  * 
^13.  Spoon 


III.  Procedures 

1.  Tape  a  piece  of  transfer /carbon*  paper  -face  dowi^  onto -the*-  lino^ 
leum.  block. 

2.  Tape  the  design  face  down  on  the  carbon  paper.  ^  * 

Tra~c^all~ll"rres-iE>t^dr  awtng^  vdtth-a--pencllr^T  — -  

A.    The  drawing  will  be  in  reverse*. 


B.    4£t#r  cutting  and  printing  the4  block  the 'print  will  Appear, 
as  in  the  original  design. 


704 

? 


GA  2.14 


4.  After  tracing  remove  papers  from  block  and  black  in  all  pares  -» 
of  the  design  not  to  be  cut  away. 

'     '  '  -    \  v  ' 

5.  Cut  away  all  white  areas  leaving  raised  areas,  to  point  black. 

6.  Ink  the.brayer  on  the  ink  slab.  '  * 


7.  Roll  a  thin  coating  of  ink  over  the  raised  surface  of  the 
block.  '  .w 

8.  v '  'Place  Tpaper  down  onto  the  inked  surface  of  the  block. 


.9.    HoJLd  carefully  with  one  hand  and  burnish  with  a  burnisher  or 
the  bowl  of  a  spoon.  ^ 

10.  Pull  print  away  and  r£pfeat.4  ^ 

11.  Clean  block  by  wiping' with  xjag  soaked  with  mineral  spirits." 


\ 
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'  •  GA  2.15 

Student  Activity  #2 

w 

k;  -  •     ACETATE  FIUI  ETCHING  / 

Objective;    You  vjill  take  the  materials  provided  and  complete  the  follow- 
«  *  ing  tasks:    Etch  an  acetate  film  plate  and  print  it. 


Materials:    1.    Acetate  Film   *  1  $. 

2.  pencil/paperr 

3.  *    a  scratch  tool  {compass,  etc.) 


Procedures:"*  ,  * 

1.  Draw  the  master  sketch  in  penc?i^  on  paper.         *  $  r* 

2.  Tape  a  sheet  of  acetate  otfer  the  sketch  and  scratch  the  lines  on  itv 
with  a  ^harp  instrument.  m»  ,     ^  ■* 

3.  Squeeze  block  printing  ink  onto  a  tile,  wood  board,  or  cardboard  and' 
roll  it  down  evenly.    Then  press  down  a  dauber  m^de  of  cheesecloth  or 
gauze  to  pick  up  the  color;'  This  is  now-  daubed o onto  Vhe  scratched 

-  '  plate,  and  excess  wiped  away^with  a  cl^an'rag. - 

4.  Put  the  acetat'e  plate  on  a  cushion  of  newsprint.,  Place  a  sh^et  of"  \ 
printing  paper  on  top  of  this*    Weigh  it  with  a  book  and  st^fHd  on  it 
to  p^int,  or  run  it*  through  a  press. 
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GA  2.16        •  * 

Student  Activity  #3 

'  •    '  /  ' 

Objective:    You  will  take  the  materials,  as  indicated  and  complete  the 
following  tasks: 


Materials:     A  ' 

1/4"  thick  Masonite  linolem  plastic  or 

cardboard  * 

black  wrinkle  finish  spray  paint  (industrial  finish) 

nr^nf  makprR    hnt  olate *  or  heat  lamp 

A 

white  chalk  for  'tracing 

wt\ite  lacquer  (brushing  type)  acrylics 

or  enamels 

•  6. 

lacquer^hinner 

7. 

soft  brush                    ,  , .  , 

o 

8. 

stiff  etching  ink  or  black'ink 

■  .9. 

cotton  rags 

•  10. 

thick  etching  paper 

ii. 

etching  press  or  washer  wringer  type 

12.' 

blotter  paper  «*  ^ 

1 

t  ■ 

Procedures:  ^  . 

v. 

1.  Cut  Masonite  or  plate  material  to  size  and  bevel  edges 

2.  Spray  with  black  wrinkle  "finish  paint.    Spray  second  coat- two 
minutes  afrer  first  coat. is  dry. 

3.  Heat  plat^/^vfelily  on  hot  plate  or  with  heat  lamp.    Do  not  over- 
IP          _  ..heat,  and, jbubljle^  the LJjai^Jr*     *   .  -   *  


V*  > 


4.    Let  plate*  dry  thoroughly  (overnight  if  possible),,  until  mushi- 
ness  goes  away. 

.   5.    Chalk  up  the  back  of"  a  tracing*  of  design^  and  trade  white  line 
onto  black  wrinkle  finish.  —  - 

*  6.*    Build  up  white* paint  ^in  varying*  thicknesses  as  you  develope  the 
design  on  the  plate.  x  s 
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7.  Heat  the  plate  and  Vet  it  or  cover  it  completely  with  ink/ 

8.  Wipe  ink  away  with  cloth, 

9.  Dampen  p^per.and  place  between  'blotters. 


10.    Heat  plate  slightly  to  soften  ink.    Place  dampened  °paper  on 
plat*<  . 


11.    Run  through  press  under  pressure. 


<;• ' 
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GA  2.18  * 


SUGGESTED  TEST 


Block  Printing 


1.    List  the  three,  methods  of  block  printing. 
/    a.  .  *  ^ 
b. 
c. 


2.  List  some  of  the  early  uses  of  block  prints, 

( 

3.  Printing  may  be/Iivided  into  two  divisions: 


b.' 


4.    Define?^  r^  ^ 

Battleship  linoleum  

V-Gouge  •  


U-Gouge  t 
Brayer ; 


A 
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ANSWER  SHEET 
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Suggested  Test 


1.    a«    Wood  cut 
*  N &  Linoleum 

c.    Wood  engraving 


2,    greeting  cards,  book  covers,  calendars,  playing  c^rds,  pages  of  books 
murals  r  *  -  '  4 


3,     a,    prints  as  a  work  of  art 

b,    all  kinds  of  commercial  -prints 


Battleship  linedeum  -  linoleum  used  for  block  printing 

V-Gouge  -  Tool  used  for  cutting  wood  cut  or  lino  design 

4#    IMJouge  -  Tool  used  for  gouging  wood  cut  or  lino  design 

Brayer  -  Hardroaler  used  to  transfer  the  ink  from  inking  slab  to- 
block,  1  * 


r 
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TENNESSEE  INDUSTRIAL  ARTS  CURRICULUM 


.  Instructional'  Section* 
GRAPHIC  ARTS 

Title  of  Unit: 
RUBBER  STAMP  CONSTRUCTION  . 
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DESCRIPTION  OF  UNIT 
# 

This  unit  will  cover  the  principles  involved  in  the  construction  of  the 
rubber  stamp  plate  and  will  list  the  usages'  of  the  plate.    The  materials 
in  t;his  unit  are  designed  for  5  hours  of  instruction. 


UNIT  OBJECTIVE 


After  completion  of  this  unit-  the  student  will  discuss  the  construction 
of  the  rubber  stamp  plate.    He  will  be  able  to  trace  the  origin  of  the 
%  rubber  stamp' plate* and  be  able  to  list  some  of  the  common  usages  of  the 
rubber  stamp  plate.    Construct  rubber  stamp  plate. 

*    :  •  ' 

*  PERFORMANCE  OBJECTIVES 

After  completion  of  this  unit  the  student  will  be  able  to:  * 

4  «  • 

1.    Discuss  .principles  involved  in  construction  of  the  rubber  stamp  i 
plate. 


2, 
3, 


List  eomnidh  usages  of  rubber,  stamp  plate* 

Identify  terms  related,  to  the  principles  involved  in  the  construction 
of  the-rrutxber  stamp  plate.  * 

4.    Demonstrate  the  ability  to: 

1.  %  Qut  linoleum  b}ock  mold 

2.  *~  Make  clay^STa^ip  -  • 

«3*    Press  stamp.  In  a  mold  ^ 
,     t 4.  •  Ink-1  up  stamp  *  ♦  . 

*5.  *  Print* stamp    *  *  , 
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OUTLINE  OF  CONTENT 


I.    What  is  Rubber  Stamp  Printing?  Information  Sheet  # 

A.  A  relief  printing  process;  also  known  as  flexographic  printing, 

B.  Materials  needed  for  construction  of  Rubber  Stamp  Plate 

c 

1.  type  /  photo-eKgraving 

2.  matrix  mold 

3.  rubber  stamp  gum  '  <  * 

4.  mounting  base 

5.  rubber  stamp  press  T.M.  # 

C.  Basic  construction 

1.  plastic  matrices  are  made  from  the  type  forms, 

2.  rubber  plates  are  then  made  in  the  plastic  rftolds  by  a 
special  vulcanizing  process  in  which  .heat  and  pressure 
are  applied  to  the  rubber  stock. 

3.  rubber  plates  are  mounted  on  various  kinds  of  bases  or 
directly  on  press  cylinders,  with  double  faced  tstpe. 

II.    Origin  of 'Rubber  Stamp  Printing 

A.    Letter  Press  Printing  Information  Sheet  # 

,B.    Types  used  in  letter  press  T.M.  # 

C.    Three  types  of  presses  used  in  letter  press         T.M.  # 

II.    Construction  of  Rubber  Stamp  Plate 

A.  -  Teacher  will  demonstrate 

B.  Student  will  construct  rubber  stamp  plate' 
IV.    Common  usea  of  rubber  stamp 

-  o 

A. '*  milk  container^ 

r 

B.  gummed  tape 

C.  bread  and  candy  wrappers 


Teacher  Demonstration  // 
Student  Activity  # 
T.M.  # 


/ 
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D,  paperback  books , 

E,  foil  bags  ^ 

F,  wall  paper 

G,  office  stamps  • 

1,  date* 

2,  name 


e 
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GA  3.4 

,,   ?  TEACHER  ACTIVITIES 

I.  Provide  Student 'with  student  module. 

II.  Make  transparencies. 

Iir.  Discuss  unit  and  performance  objectives. 

IV.  Review  information  sheet.  , 

V.  Give  demonstration         *  * 

VI.  Give  Test  . 


.STUDENT  ACTIVITIES 

I.  ■  Read  objective  sheet. 
II.    .Study  information  sheet. 

r  t 

III.    Make  Rubber  Stamp  (office  type) 
,   Clay  Simulation  (Student  Activity) 
IV.    Take  test  - 


•  GA  3.5 
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REFERENCES  /  RE  SOURCES 


Reference:         '  '  , 

A.    Carlsen,  Darvey  E,  Tryon,  Verne*  A,  Communication:  Qraphic 
Arts,  Modular  Exploration  of  Technology  Series,  Prentice-Ha>ll, 
Inc.,  Englewod  Cliffs,  New  Jersey.         •  * 

Resources:  *  * 

^  t 
A.    Information  Sheets  ,  ( 

,B.    Transparency  Masters  '  ^ 


GA  3.7 
Information  Sheet  //l 


LETTERPRESS  PRINTING 

'♦ , 

Letterpress  printing  is  accomplished  by  means  of  type,  of  uniform  height, 
assembled  into  groups,  and  locked  up  in  a  steel  frame,  or  chase,  for  the 
printing  press.    Ink  is. applied  to  the  faces  of  the  types,  and  they  in 
turn  are  pressed  onto  sheets  of  paper  On 'which  they  leave  their  impres- 
sion.   The  ^letters  on  types  are  cast^  reverse,  and  the  printing  sur- 
faces, 6r  faces,  of  the  letters  stand  out  in  bold  relief  above  the  type 
-body. 

There  arte  different  kinds  of  type,  and  their  characteristics  are  deter-  - 
mined  by  their  differing  methods  of  composition  (the ^setting  of' type.) 
There  is  (1)  hand  type  (2)  type  cast  on  slugs,  (3)  monotype  composition, 
(4)  woodtype  (5)  brass  type,  which  is  used  exclusively  "by  bookbinders-.* 
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^  ^  Information  Sheet  #2^ 


FLEXOGRAPHIC  PRINTING 
Rubber  Stamp  Printing 


Flexographic  printing,  an  ^^ensionTTfOTTl^tterpress,  iS"  done  with 
special  ink  and  rubber ^plates,  and  is  used  in  the  printing  of  bags,  wrap- 
pings, containers,  and  many  different  surfaces,  sucjh  as  burlap,  glass, 
metal,  or  plastic.  « 

Fl6xography  printing  is  used  largely  by  converters  and  package  printers. 
Many  flexographic  presses  operate  as^nits  of  elaborate  package  manufac- 
turing machines.  * 


For  small  repeat  design  such  as  labels  or  candy  wrappers,  and  for  wall 
paper,  decorative  wrappings,  and  many  kinds  of  roll  printing,  design  rol 
lers  are  used.    These  are  rubber-covered  cylinders  on  which  a  pattern  of 
repeated  or  continuotp  design  covers  th|  entire  circumference. 

Rubber  plates  are  us$d  in  special  f^Lexographip.  presses  and  for  printing 
on  hard  or  irregular  surfaces  difficult  to  print  upon  with  type  forms  or 
metal  plates.    Plastic  matrices  are  made  from  the'  type  forms,  and  the 
rubber,  plates  then  are  made  in  the  plastic  mkolds  by  a  special  vulcaniz*- 
ing  process  in  which  heat  and  pressure  are  applied  to  the  rubber  stock. 
Rubber  plates  may  be  mounted  on  various  kinds  of  bases  or  directly  on 
press  cylinders,  wj.th  double  faced  tape. 

There  4re  rubber  stamp'  presses  available  that  will  enable^  you  to  produce 
quality  rubber  tstapps  without  *  investing  in  a  high  priced  machine.  Some 
will  make  rubber  plates  for  Qtaftding  forms  within  the  capacity  of  the 
chase/    *  '    •*  -  ,  , 


\ 


LINOLEUM  BLOCK  . 
ACTS  .AS  MATRICE 
OR  MOLD  WITH  .COPY 
CUT, BENEATH  THE 
SURFACE. 


FIRM  BUT  MALLEABLE 
CLAY  (PLASTIZINE  TYPE) 
SHAPED  TO  FORM  STAMP. 


PRESS  CLAY  'IN  MOLD 
FOR  IMAGE  TRANSFER. 


INKED  STAMP* 

READY  FOR  PRINTfNG. 


/ 


T.M.-27  CA  3.8-B 


*    RUBBER  STAMP  PRESS 


C. 


 <v — r 

A.  THERMOSTAT/TIMER" 
B-.     TEMPERATURE  GAUGE 

+  # 

C.  CHASE 

-D.    VULCANIZING  TRAY 
E.     MOULDING  RUBBER 


r 


* 


'  .       T.M.-3./  fU'3.8-0 


RUBBER  STAMP  .  , 

WITH  INK  PAD. 


;  BASE  \  > 
LETTERS 

I 

i 


( 


B..    REFILL  ABLE  sYAMP 

WITH  A  SOFT  PLASTIC 
BASE  MATERIAL.  THE 
INK  IS  FILTERED 
'THROUGH  TINY  PORES 
OR  OPENINGS, TO  THE  „ 
LETTERS.     IT  REQUIRES 
NO  PAD.  . 


*  GA  3 

#  Student  Activity  //l 

'    SIMULATED  RUBBER  STAMP  CONSTRJjmON 

Objective:  You  will  take  the  materials  given  and  correctly  complete  XX 
following**task:    Simula ta  rubber  stamp  construction,  V 

Materials:  * 

1.  linoleum  block  ^ 

2.  modeling  clay  '  - 

3.  .ink/inking  pad,  glass  or  plastic  .  - 

4.  roller  or  dauber 

5.  cutting  tools  ■ 

6.  paper 

3 

Procedures:  '  \ 

1.  transfer  or  draw  original  design  on, linoleum  block 

2.  Cut*or  engrave  design  "in  linoleum' 

% 

3.  make  clay  stamp  to  design  specifications 

4.  press  s'Qf t  clay  stamp  into  engrJved  linoleum  black  to  get  ♦ 
impression  in  relief 

5.  *  ink  design  on  stamp  with  brayer  or  dauber 

6.  stamp  or  print 
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SUGGESTED  TEST 


Rubber  Stamp  Construction 


1.    A  rubber,  cast  of  a  die  or  slug  is.  called  a 

ft 

t 


2.  What  term  is  used  to  describe  relief  printing  from  a  rubber  plate? 

\  ; 

3.  List  some  common  uses  for  the  rubber  stamp. 

4.  Describe  the  vulcanizing  process. 

t 


y     1  . 

1 


ANSWER  SHEET 


'Suggested  Test 


%  1.^  Stereotype 


2.  Flexography 


m  3;    print  on  plastic  films,  foil  "bags,  milk  containers 
bread  and  <^andy  wrappers 


C 
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TENNESSEE  INDUSTRIAL  ARTS  CURRICULUM 
i  » 
Instructional  Section:  • 


.GRAPHIC  ARTS 


•N^  Tivt^Lof  Unit: 


HOT  stamp: 
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DESCRIPTION  OF^lJNIT         -  - 

This  gnit  will  cover  basic  hot.  stamping/gold  stamping  concepts,  '  l^wilL 
'8ive,jn  overview  of  the*  following  areas:    basic  equipment^  variable/ that 
control  .quality  of  printing,  advantages  and^gg^^^ges  of  hot  stamp-  . 
ing,  items  print e^  by^hot  stamp  me^o^^^§Kg^o?edures,  careet  op- 
portunities .i   The  materials  in-Jg^pmit  are  designed  for  5. hours  of 
instruction.        *  *  •    ^  ,  „.  . 


1    ^  UNIT  OBJECTIVE 

*  *  *  »  »  « 

XfteSr  cqp|le»tioh  of  this,.unit  the  student  will  be  able  to  identify  hot  < 
stamping  basic  equipment^  define  the  three  variables  \that  control  quality 
of  printing,  lisf  advantages  .  and  disadvantages,  of  hot'  stamp  printing,' 
list  items  that  are  commonly  printed  by'fehe  hot  stamp  process.    The  stun 
dent  will  demonstrate  the  ability  to  hot  s tamp'or int  and  discuss  career 
opportunities,  ^^"v^  ' 

•  *•  / 

-  t  \  PERFORMANCE  OBJECTIVES   -  / 

^  /  ^3 

After  ^completion  of  this'  unit  the  student  wilj.  be  able  to:  • 
lP    Identify  and .desc&*S**basic  hot  ^tamping,  equipment.  ° 

2,  Define  terms  and  definitions. 

•<•.•••*      .  ■ 1  /  , 

3,  List  the, 3  variables  that  control  the  quality  bf  printing, 

4,  r  List  3  advantages  and  1  disadvantage  "of  hot  stamp  printing, 

5,  ,List  items  commonly  printed  by  the  hot  stamp  /printing  process, 

.-       '.      •  ■       .  "     \'      /  ' 


\'0 
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6*    Demonstrate  the  ability  to: 


k.    Hot  stamp  print 
B.*  ^Discuss  career  opportunities  ^ 
7.    Compared  .Stamp  Printing  to  Letterpress  Printing 
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OUTLINE  OF  CONTENT 

Ir    What  is  Hot  Stamp  Printing 

A  relief  printing  process;  also 'known  as  gbld  stamping. 

A.  Three  basic  elements  *  0  * 
TyRei'  foil  and  item  to  be  "printed 

B.  .   General  printing  procedures 

-   Type  is  placed  in' chase  or  head,  of N printing  press;  heat  is  ap- 
plied to  the  metal  type  and  it 'is  pressed  down  onto  the  item* 
with  a  specially  prepared  foil  between  the  type  and  the  item 
feeing  printed.    The  heat  and  pressure  to  the  raised  portion  of 
*  the  type  causes  the  foil  to  release  .from  the  carrier  and  adhere 
to  the  item  being -printed.    The- pressure  and  the.  jimount  of  time 
pressure  is  applied  "dwell  time"  will  cause  the  imprint  to  be 
.'   slightly  -indented  i,ntc*  the  item.  a 

C.  An  ejctention  of  Letterpress      N  .  T^ 
II.     B*sic  Equipment  % 

A..   Press^"  (Transparency  //l — Parts  of  the  printing  press) 

*  -V  ' 

\\°  Hand-operated  press       v  r,  > 

The.  press  -should  have  ,at  least  two  or  more  different  heat 
«  '        4      \. set tings f  pressure"  and  dwell  "time  are  controlled  by  the 
"    operatbr.   s  %  . 

f  *  f  o 

:  2."  -Air-pperat'ed  press  ' 

The  press  should  have  at  least  two  or  more  deferent  heat 
settings.    Pressure  and  dwell  time  are  set  controlled  and 
%  -  9  „  will  operate  at  the  same  pressure  and*  dwell  time  until  con- 

°*    trols  are4  reset S~'An-automatrc  foilvfeed  is  necessary  for 
fc    ,        speed;  the  foil  advances  automatically  each,  time  you  matffe 
&  an  impression.  • 


Y 


B.    Jig    (Transparency  #1— Jig) 

•  The  jig  keeps  the  item  from  moving  while  being  .printed.,.  Each 
piece  is  registered  in  exactly  thh  same  wa*y  and  supported 
underneath,  if  necessary,  to  take  the  pressure  of  the~press/ 
Commercial  jtg£  are  available  for  some  items  e.g.,  pens,  pen- 
cils, /satin  award  ribbons,  matchbooks,  etc  V__^ 


Types    .(Transparencies  #2,  3,  V"*type) 


/  . 


1.  Hand  type 

\ 

Also  known  as  printers  type — each  letter  cast  into  its  own, 
individual  piece  of  lead  to  be  placed  onto  the  composing 
sticky  by*  hand,*  for  printing.  ' 

2.  Linotype  machine/ Ludlow  machine  (slugs)  fc 

# These  two  types  of  machinery,  a  lino  type  machine  and  a 
Ludlow  machine  will  set  a  line  of  type  on  a  single  piece  of 
lead.    The  lines  are  called  '"slugs",  and  are  used  in  the 
>    ^manufacture  of  rubber  stamps  and  in  letterpress  printing. 
fThe  linotype  machine  is  operated  like  a  typewriter;  when 
the  operator  punches  the  keys,  molds  are  composed  to  form  a 
letfter.     The  Ludlow  machine  requires  hand  set  molds.  Both 

Hand- type  and  slugs  are  limited  to  lettering.  , 

.«  ■  * 

3.  Photo-engraved  zinc/magnesium  dies 

Art  work — photo  type 
*     Photo-ehgraved  zinc/magnesium  -dies  permit  arjy  black  and 
white  artwork  to  be  hot  stamp  printed  by  etching  the  art- 
work onto  a  plate  or  die  and  mounting . finished  product 

*  "type  high".''  Additionally,  rhe  photo  engraved  zinc  or  mag- 
nesium die  will  outlast  either  form  of  type  (hand  or  slugs) 
and  can  be  obtained  from  a  photo  engraver. 

4.  Word  Spacing    (Transparency  #5) 

Spacing  betweeft  the  words  is  accomplished  4>y  inserting 
pieces  of  metal  which  are  lower  than  the  type  itself.  .* 
Being  lower  they  do  not  come  in  contact  wfth  the  paper  and 
do  not  print.    These  piece's  are  called  "quads'''  and  are  jce- 
lated  in  size  to  the  "em  quad",  which  is  the  square  of  the 
type  size.   -For  eg.,  if  the  type  is  60  points,  the  em  quad 

•  is  a' square. 60  points  by  60  points.. 

5.  Leading  ""(Transparency*  #5) 

> 

In  addition  to  %tie  space  between'  the 'words',  >  it  is  also  pos- 
sible to  vary '-the  §pace ,  between  the  lines.  .'To.  accomplish, 
this    metal  strips  of  various  ^thickness  are  placed  between 
the  lines  of  type.     Th^s'  is,  called  leading  %and  the  leacfs  * 
ate  measured  in  points.    Their  function  jls  merely  Co  sepa- 
rate the  lines  of  type.    They  are  les's  than  "typ^-high"  and 
do  not  print. 


~~f  \ — *   ' 
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D.  '  Foil 

A  type  of  foil  with  specially  prepared  backings  designed  to 
adhere  to  the  many  different  materials  hot  stamp  printed, 
^  .  Comes  in  colors,  gloss,  flat  or  metallic ^finishes. 

E.  Item  to  be  printed  t 

Most  materials  can  be  hot  stamp  printed  e.g.,  paper,  cardboard, 
*     ,   leather,  suede,  vinyl,  plastics,  etc. 

III.     Variables  that  Control  Quality* of  Printing 

A.  Heat/temperature  *  *  * 

Varies  with^materials  being  printed,  and  foil  used;  usually 
between ^225  and  250  degrees. 

B.  Pressure/dweLL  time      »  *        '  s  1 

^T)ef:  Pressure^:    weight  applied  to  the  raised  portion  of  the 
%   type  and  pressed  down  on  the  item  to  be  printed;  imprint  will 
be  slightly  indented. 

Using  manual  equipnfent— pressure  controlled  by  operator. 
Using  air  operated  machine — pressure  ccmtrolled  by  operator 
setting*  automatic  controls. 
;       Def :  dwell  time:    amount  of  time  pressure  is  applied  to  obtain  " 
%        clear 'impression. • 

t   Using  manual  equipment— dwell  time  'is  controlled  by  operator . 
Using  air  operated  equipment—dwell  time  controlled  by  the  set- 
ting oof  automatic  controls.- 

*  IV.    Advantages  ii\d  Disadvantages  * 

J*  » 

A.    Advantages  *  * 

1 .  Requires  no  dryer  v- 

#  \ 

2.  Economical  to  print — can  print  many  different  names  on  many 
(  different  times.  ,\ 

3.  Good  for  short  runs  * 

4.  Multi-color  printing  practical  ^ 

5.  While  hand  set  type  is  demanding  it. is  good  for  turning  out 
work  in  a  hurry. 

^,B.    Disadvantages  t      %  **" 

1.  Slugs  break  down  very  fast,  virtually  useless  on  hard  items 
*           and  for  lDng  tuns.  -A  _ 

:  *       •  ■    \  ^ 

2.  With  slugs  on  softer  items  a  run.  of  no  more  than  a  few 
hundred  items  can  be  printed  while  maintaining  quality. 


i 
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V.   "Items  commonly  printed  by  hot  stamping  process 

A.  Logos  on  wallets  *  ^ 

B.  Initials  on  luggage 

C.  Pencils  and  pens  ^       f  t> 

D.  SatjLn  award  ribbons 

E.  Napkins 

F.  Matchbooks.  %& 

G.  Etc.  ' 

'     .  .  I 

VI.  Hot  stamp  printing  procedures  (Student  Activity  #1) 
VII.    Career  Opportunities 


A.    Compositor — hand,  machine 


1.  Sets  type  by  hand  or  machine  and  assembles  products  of  com- 
0  posing  machine  into  pages.  ' 

2.  DistritfUtes  type  back  intt>  cas€§>. 

3.  Makes  corrections  as  indicated  by  proofreader. 

B.  Proofreader 

1.  Checks  galley  and  page  proof  to  see* if  they  match  copy  fur- 
nished by  customer.  *  < 

2.  Checks  'spelling  of  all  wcy^is  and  word  .divisions. 
$       '   3.    Corrects  otvious  errors  in  grammar. 

C.  Engraver         "  -  , 

1.  Take  line  drawing  or  pictures  and  prepares  an  original  let- 
terpress printing  plate. 

2.  Mounts  plate  $nd  prepares  it  for  press.  \ 

•  * 

D.  Equipment  maintenance  " 

1.    Has  charge  of  maintaining  and  repairing  all  shop  machinery 
^  2.    Orders  parts  needed  for  repairs  * 
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Lock  up  man  / 

T.    Locks  up  forms  for  various  kinds  of  letter  press  printing 
presses*  * 

2.    Imposes  forms  so  jthat  'pages  print  in  correct  order. 
Pressman 

1.  Prepares  pr^ss  for  printing. 

2.  v    Runs  jobt  on  press.  * 

3.  Cleans  press  after  finishing..  ,  . 
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TEACHER  ACTIVITIES 


•  I. 
II. 
III. 

IV. 

V. 
VI. 

•VII. 
VIII. 
IX. 


Provide  student  with  student^inodule. 
Make  transparencies. 

Discuss  outline  of  content  and  specific  objectives  and  informatidp 
sheets. 

Discuss  transparencies  ks  they  relate  fcoNoutl£ne  of  content 
explainir^xenns  and  giving  demons trationsr  as  you  go* 

Discuss  studeitt  activity  sheet. 

Demonstrate  equipment  to  students  stressing  safety  measures  where 
applicable. 

Complete  student  activity. 
•Discuss  career  opportunities. 

Give  test.    >  "  *  *  H 


7. 
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STUDENT  ACTIVITIES 
« 

*  %  I.    Read  objective  sheet. 
II.    Study  information  sheets-. 
III.    Complete  activity  sheet. 
IV.  '  Discuss  career  opportunities  in  related  fields. 
V.    Take  test.  . 
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Resources 

A.  Information0 5he£t  . 

B.  Transparency  Masters 

I 

C.  Student  Activity  Sheets 
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Information  Sheets/1 


Hot  type; 


Refers  to  solid  metal  letter  pr^ss  type  and  letter,  press 
relief  plates.    The  term  "hot  type"  generally  refers  to  the 
melting  and  casting  procedures  which  occur  to  make  the  type. 


LETTERING 


ARTWORK 


PHOTO 


Hand  set  type  in 
stick 

composing 

Magnesium  or  zinc  engravers  etched 
dies-  % 

Machine  set  type 
linotype  machine 
Ludlow  machine 

or  slugs 

Die  is  mounted  to  "type  High". 918  to 
match  printers  type  or  slugs 

■  / 

Handset  type  and  slugs  are,  limited  to  lettering  only. 
The  photo  engraved  zinc  or  magnesium  die  is  much  more 
versatile  and  will  outlast  either  form  of  type. 


The  principle  of  platemaking  in  hot  stamp  printing  is  the  same  as  in 
letterpress.    The  application  of  heat  and  pressure  to  the  ch^se  in  hot 
stamp  printing  is- the  major  difference. 


\ 
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A  PIECE  OF  TYPE 


) 


A  piece  of  type  is  a  rectangular  block  of  metal  with  a  printing  surface  on 
top.    The  block  is  called  the  "body"  and  the  printing  surface  is  called  the 
"face". 

The  height  of  the  body  is  .918"  and  is  known  as  "type-high".    Although  this 
dimension  is  not  important- to  the  designer,  it  is  very  important  to  the 
printer  that  all  type  be  exactly  the  same  height  %i  order  to  print  evenly 
and  consistently. 


r 


Face 


J 


Type  high 
.918 
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EM  QUAD  AND  ITS  SUBDIVISIONS 
WORD  DIVISIONS 


EM  QUAD  (square  of  point  size) 


EM-QUAD  (  \  of  an  EM) 


"  1 

3-to-therEM  (  3  oi  an  EM) 


4-to-the  EM  ( j  of  an  EM) 


.1  * 

5-  to-the  EM  (  5  of  an  EM) 

\ 

6-  to  an  EM      of  an  EM) 


1 

l 

I 

I 
1 


VARIOUS  LEADS  FOR  CREATING  SPACE 
BETWEEN  LINES  OF  TYPE 


1  POINT 


2  POINT  ^  4  v 

3  POINT 

4  POINT 
6  POINT 
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Student  Activity  JV 


I.  Objective: 


HOT  STAMPING  PROCEDURES 


♦    •    You  will  take  the  materials  given  and  correctly '  complete  -the  fol- 
lowing tasks: 

t     C  1.    Set  a  line  of  type    •  -  ' 

2.     Print  line  of  type       <  , 
-3.     Clean  type  and  .return  .alL  equipment  to  the  proper  storage  area 
II«    Materials  r 

1.  Press  4  '  "   ^  . 

2.  Type/composing  stick  /  >  _ 

3.  *^  Foil  .  *r 

*     1  A 

4.4'  4 Item  to  be  printed  «  x 

>  » 

'  v   -5.    Oalley  <  *  - 

6.     Leads  and  Word-spacing    .  1 
N     7.     String/galley  locks  ,  , 

III.    Procedures  \    '  4 

1.  With  a  composing  stick  and  type  case  set  a  line  of  type  by 

.    inserting  type  into  tfte  composing  stick.-    Make  sure,  all  nicks' 
on  the  type  are, towards  the  open  end  of  the  composing  stick. 

*  * 

2.  When  type  has  been  set,   transfer  it  to  &  galley  (shallovf  three  •/ 

sided  tray)  and  place  the  desired  space  between  the f lines* 

*  t  .. 

3.  Tie  up  type, form  with  striqg  or  galley  locks. 

4.  Lock  type  into  printing  he^Ccha*^  of  press;  allow  press  to 
heat  to  predetermined  printffng^emperature. 


5.     Place  foil  between  type  ^nd  jig. 
6«    .Secure  item  to  be  printed  in  jig. 

7.  ,  Have  -your  instructor  ok  your  operation  and  watch,  you  operate 
the  press.  ,  * 
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8,  Press  type  on  item  being  printed. 

9,  'Make  corrections  if  necessary  e.g.,  dwell  time, -  set 'up, 

temperature.  *  *  *  * 

10.    When  run  is  completed,  clean  type  and  return  type  and  other 
equipment  to  the  proper  storage  place. 


•  * 
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*  V 

SUGGESTED  TEST 

»       ?  *  Introduction  to  Hot  Stamping/Gold  Stamping 

.      ;         ',  .'  '  •  IN 

1. *  Define  hot  type/ 


Hot  stamp  printing  is  also  called 


\ 


ERIC 


3.    List  basic  equipment  used  in  hot  stamping. 


4.  List  the  two  k^nds  of  type  and  explain  their  differences. 

5.  '  Define: 


Dwell  time 

b.  Leading   

'  c  Foil   

6    d.  Slug   


6.    The  printing  'surface  of  a  piece  of  type  is  called  the 
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ANSWER  SHEET 


Suggested  Test 


"Hot  type"  generally  refers  to  the  melting  and  casting  procedures 
which  occur  to  make  the  type. 


Gold  stamping. 

Press,  type-composing  stick,  foil,  item  to  be  printe'd,  galley,  leads, 
galley  locks 

Hand  type-'-set  by  hand 

Linotype  machine — type  set  by  machine 

\ 

Define:  "  "  ~.  "  " 


a.  Dwell  time:     the  amount  of  time*" pressure  is  applied  to  the  stock 
that  is  being  gold-  stampe4  i£  called  dwell  time. 

b.  .Le'ading:  .metal  strips  fof  various  thicknesses  ^placed  between  the 
lines  of  type.' 

c.  Foil:     foil  prepared  with  at  special  backing  designed  to  adhere  to 
the  many  different  materials  hot  stamp  printed. 

d.  Slug:    a  line  of  type  set  on  a  single  piece  of  lead.  '  « 


The  printing  surface  *of  a  piece  of.  type  is"  called  the 
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GRAPHIC  ARTS 


\Title  of  Unit:  , 

LITHOGRAPHY /OFFSET  "PRINTING 
(PlanograpHic  process) 
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DESCltLBT4£^F-4JN£T- 


This  unit  will  coVer  the  principles  of  lithography •   "It  wilJL  give  an' 
overview  of  the  following  areas:    a  brief  history  of  printing,  the 
principles  of.  lithography,  the  principles  of  offset  printing,  preparation 
6f  copy,  typesetting,  operation *of  offset  press  and  career  opportunities 
in  the  printing  industry.    The  materials  in  this  unit  are  designed  for  10 
hours  of  instruction.  >'  „■  * 


UNIT ' OBJECTIVE  <  * 

After  completion  of  this  unit  the  student  will  be  able  to:    describe  the 

principles  of  lithography  and  offset  printing,  prepare  copy  for  printing, 
discuss  career  opportunities  in  the  printing  "industry. 


■     .       .      PERFORMANCE  OBJECTIVE 
After  completion  of  this  unit  the  student  will  be  -able  .to:. 

1.  Understand  terms  ahd  definitions.  • 

2.  ^  .Explain  tfie- principles^  of  offset  printing.* 

3.  .Discuss  careej^bp'port unities.  1 

4.  Demonstrate  the  ability  to; 


a,  prepare  copf       » , 

b.  set  type  for  copy 
c*    print  plate 


-a- 


A- 
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OUTLINE  OF  CONTENT 


I.    History  of  Printing— (See  Information  Sheet  #1) 
II,     Principles  ^f  Lithography  % 

A,  Lithographic  process — A  photo-mechanical  process  which  prints 
from  photographically  prepared  pldtes.    There  are  no  raised 
printing  surfaces  standing  in  relief  above  a  lower 
non-printing  background.'   Lithography  is  a  planographic  or 
surface  printing  process. 

B.  ♦  Plates — The  image  or  design  to  be  printed  is  placed  upon  the 

surface  of  the  plate  by  transfer,  by  photo-mechanical  process 
or  by  being  drawn  directflLy^»n  it.    The  surface  is  chemically* 
treated  so  that  the' areas  designed  to  print  will  resist  water 
but  will  receive  the  litWbgraphic  inks.    The  remainder  of  the 
surface  which  is  dampened  between  each  impression,  will  remain 
entirely  uninked,  and  wifll  make  no  print  on  the  paper. 

~]   ~  _     ~  r .  ^HJ I  Fee  t  "TmageHPTat e — T4ijS^I|rEe^Ts~  "chaTa  c  t  e  r  I  z  ed"  by'The 

fact  that  the  image  to  be  cfrinted  is  lettered,  drawn, 
o  typed,  ^etc.,  onto  the  plate  surface  itself  by  using 

•special  pens,  pencils,  ribbons,  etc.     This  plate  is  made 
*  of  paper  with  a' special  chemically  treated  surface.  t 

Because  the  image  is  put  directly  onto  the  surface  of  the 
plate,  this  plate  does  not  need  to  be  exposed  or 
developed.  ^>  (See  Information  Sheet  #3)     (Demo  //l) 

2.     Indirect  Jmage  Plate — This  plate  is  characterized  by  the 
• '    *  fact  that  the  image  to  be  printed  is  put  onto  a  layout 

sheet  and  is  transferred  electrostatically  or 
.   .  photographically  to  the  plate*    This  requires  the  plate  to 

^  be  both ^exposed  and  developed.'   These  plates  are  made  of 

various  materials,  including  paper,  plastic,  aluminum,  and 
zinc.         ,  ... 

•  i 

III.    Principles  of. Offset  V 

»  .  <> 

A.     The  Offset  Process — When  ready  to  print  the  prepared  plate  is 
fastened  around  the  plate'  cylinder  of  the  lithographic  press. 
*     ,  After  the  metal  plate  is  secured  in'the  press  it  comesinto 

•  „       Contact  with  two  sets  of. rollers.    One  set  applies  water  which 
,  t  moistens  *all  the  surface  expect  the  area  especially  prepared* 

-for  printing,  while  the  other  inks  these  are%,  but  leayes  no 
ink  on  the  moistened  surface.    As  the  plate  cyliftder  turns  it 
„  comes  into  contact  with  the  blanket  cylinder  which  is  -a  metal 
0^  cylinder* covered  by  a ^rubber  blanket.    The  ink  is  transferred 

from'  the  inked  areas  of  the  plate  to  the  blanket  in  reverse.  . 
c  As  paper  moves-  through  the  press  it  is  forced  between  'the 

blanket  cylinder  ^nd  the  iitfpression  cylinder.    The  "impression 
cylinder  forces  the  paper  against  the  blanket  and. the  ink  is 
Offset1  onto  the  papef? 


(TM-//  ) 
&TM  //  ) 
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B.     Offset  Presses — Offset  presses  come  in  many  different  types, 
styles  and  sizes.    The  two  major  types  are  sheet  presses  and 
:knd  web  presses. 


1*    Sheet  presses — Although  these  presses  come  in  various 
sizes  and  styles,  they  are  all  characterized  by  the  fact 
that  paper  is  f^d  through  the  press  one  sheet  at  a  time. 
Sheet  presses  are  used  to  print  when  the  final  product 
is  a  printed  single  sheet. 

2.    Web  presses — these  'presses  also  come  in  a  variety  of 
sifces  and  styles  and  they 'are  characterized  by  the  *1^t 
that  paper  is  fed  through  the  press  in  one  long  continu- 
ous sheet  (fwebf).    Web  presses  are  used  to  print  such 
things  as  newspapers,  magazines,  many  catalogs,  many 
^  '  books,  and  decorativje  ^rapping  papers. 

C.  Other  types  of  presses 

>  , 

1.  Flatbed — A  press  where  the  printing  stone  or  surface  rests 
w    on  a  "flattened"  type  of  table. 

2.  Cylinder — Presses* equipped  with  automatic  dampening  and 
inking  rollers  and  a  cylinder  for  carrying  the  paper. 

*  -  t  & 

3.  Rotary — Consists  of  two  cylinders  that  rotate  in  the  same 
direction.    A  plate  on  one  cylinder  and  'paptfr  on  the 
other.  4       "  Trans 

D.  Operating  the  Offset  Press.     (See  Information  Sheet  //4)  ^ 


III.  Copy 
i 


A.  Copy — Typed  matter,  pen  drawings,  ruled  work  and, copy  with  no 
shading  or  graduation  of  tones  ar£  line  copy. 

B.  Screen — Photographs,  wash  drawings,  and  all  matter  in  varying 
density  of  tones  are  screen  .copy  and  thej  must  be  photographed 
through  a  half  tone  screen,"    This  changed  them  vinto  a  pattern 
of  dots,  and  makes  them  line  copy. 

C.  (  Copy  for  Offset-}-The  preparation  of  the  plates  ii^  of fset 

printing  is  essentially  a  photo^rapl^c  process-,  the  treatment 
of  the  copy  differs  widely  from  the  building  of  the  type  form  , 
for  use  in  'the  letterpress.     The  'copy(  is  placed  before  the 
camera,  a  negative. is  developed,  and  the  image  is  then 
transferred  to  the  printing  plate.    When  some  units  of  the 
<*  v 

D.  Masking  Sheet/line  up  table — In  order  to  arrange  and  position' 
negatives  together  in  a  predetermined  form,  in  a  banner  in 
which  the  image  may  be  transferred  to  a  printing  plate,  the 
films  are  mounted  on  a  masking  sheet,  on  a  glass-topped  light 
of  line-up  table,,  wt^ch  is  equipped  with  precision  instruments 
for  squaring,  spacing>sand  aligning  the/;copy.     No  alteration 
can  t>e  \made  in  posltionft^  or  spacing  after  the  plate  la- 
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IV,    Typesetting — The  lettering  which  is  photographically  applied  to 
offset  printing  plates  is  produced  by  several'  me#us:    1)  much  of 
it  is  set  in  metal  type  in  letterpress  composition  plants  which 
supply  reproduction  proofs  for  offset  copy,    Singfe  display  lines, 
masses  of  body  type  or  completely  made-up  pag^s  of  matter  are 
assembled  for  offset*    2)  other  methods  known  as  cold  composition 
are  in  use*    Cold  composition  does  not  involve  'use  of  metalj  type* 
Most  of  the  matter  is  produced  or  assembled  by*  one  of  the  general 
classes  of  type  setting  devices  listed: 


t 


Photo  typesetting  ot  photo-composition  machines;  machines 
producing  photographic  strip  lettering  or  film  or  paper  for 
heading  and  display  lines.    Typewriting  machines  frhich  set  body 
matter,  jpaper  alphabets  and  clip  book  for  which  characters^  may  be 
cut  put  and  assembled  as  copy*.  Stu'dent  Activity  #1 

Careers  in  Printing  Industry  ^  * 


A*  Printing  Occupations 

B.  Machine  Maintenance 

C*  Skilled  Occupations 

D#  training  Requirements 


(Information  Sheet  7/6**) 


S 
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•    .  '    TEACHER  ACTIVITIES  ' 

Provide  student  with  student  module,  * 
Make  transparencies • 

*         *  * 

Discuss  unit  and  specific  objectives,'  Y 

DJ^cuss  ^information  sheets  and  go  through  outline  of  content,  giving 
demonstrations  as  you  go,  *~ 

Discuss  student  activity  sheets,   'Sivj^Semons)trations  for  student 
activity  sheets  #1  and  7/2.' 

Evaluate  student  activities.  i 

•      *      *  fl 

~?lan  field  trip  to  a  newspaper  or  large  printing  company. 

: j   ..  •• 


v  w 

1 
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STUDENT  ACTIVITIES. 


1.  Read  objective  shee*. 

9 

2.  '  Study  information  sheets. 

3.  ComjjleWlictivity  sheets < 
4*.    Jake  test,.   *  \ 

5.    Take  field  trip  (suggested), 
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Information  Sheet  #1 

RY  OF*  PRINTING  \-* . 


If  we  were,  to  d*Vi4e  the  iast  50,9Gl^ears  of  manfs*e£istence  into 
lifetimes  qj?  approximately  sixty-two  years  each,  there  would  have  been 
about  80p  such  lifetimes* J  Of  these  800  lifetimes,  650  were  spent  An 
caves.    Only  during~*thfe  lkst  seventy  lifetimes  have  we  been  *able  /to 
communicfate  effective^'  from  one  lifetime^  to  another  with  writing.  -  Ju«t 
think^of  the*  stories  that .  Cpluhbus  could  have"  written}  the  Bible  -could 
have  b§en  Written'  first-hand/"  -The  American  West  &nd  the  Indians, 
cavemen,  *  someone  before.    We  could  know  many  things  for. /being  true  if 
fl»ere»|iad  been  wr^r^n  proof. — Howsfootr?  only  gur-fog 


lifetimes  h&5  man  seen  the  -printedyword.    For  the  last  fout  lifetimes 
we've  been  able* to  measure  time  with  some  pr/cision/ *and  only  in  the  last 
two  has  anyone,  anywhere  -used  an  electric  motor.    It  is  evident  how  much 
progress  man  has  made*  afte^  the  *  invention  of  the  printed , word ^  Realize 
that  jnost  of  the  material  ""goods  that  we  use  each^day  have  tbeen 
accumulating  since  man  began  to  store  up  useful, printed  knowledge.  - 
The  rate*  toqk  an  "upward"  leap  wiph  the  invention  of  writing.  It'^bok*. 
another  leap  in  the1  15th  century  when  Gutenberg  invented  movable  type.,,^- 
At  that  time  it  became'  possible  to  produce  some  1000  books  a  year.  By 
1950  books  yere  produced  at ,a  rate  of  120,000  .per  year.    By  I960  this 
went  to  1000  books* per  day*.  "  Today.  theT" rate  accelerates. %f  the  minute, 
giving  us*  ijmueasurable  resources  for  knowledge.  *  *  •  * 


This  Very  repent  .and  vast ^ accumulation  of  knowledge  ,l£d  to^new 
.  duplicating  processes  Khi6h  in' turn  led  to  new  discoveries  that  are  "how 
replacing  old  familiar  processes.    There-  are  *sojne  Inventions  aJL ready  ' 
available  which  are* -not  being  used  due.  to  cost  and  "the  fact"  thai  we  are' 
not  ready  to  advance  so  rabidly.    We  are  at  the  point  now  where'  knowledge 
is  doubling 'about  Svery;  fo\ur  .years,  an  almost  overwhelming  thought  for  • 
teacher  and  students  to  face  because  it  means  continual  chatige  in  subject 
content  and  ^increases  still  more  our  dependence,  on  print  ing-.-wtiat  we  npw 
call  Graphic  ^Communications.    <%  /        .  .  t  .s> 

7*Todayt,  paper" lsTs6a^for~a  diverse-tmmber^l^~pro 


^drawings,  magazines,  fofcms,  bulletins, ^eportS\  and  others  that  would  take 
a  book  to  list.  • .  *  ,  "  V        '  *  r 

To  give  the  student  an^iiea  of  the  importance*  and" increase  In  priating, 
take  your*  students -.to.  your  libtary.  and  tell  them  how  long  it  would  hav§ 
takei\  to  print  all  of,  the  booksf  before  mpvabl^  type;    For  instance, 
before  Gutanberg^ an* ordinary  perspn  could  not -buy  a  book.  After, 
Gutenberg,"  approximately,  1000  boobs  a  year  .could  be  printed.  * 


V 


Information  Sheet  #2 
Chronology  *  of  Printing  / 


Scribes  (10-20  books  a  year) 

Movable  type,  Gutenbei?g 

Aniline  dye,  Shapira  could  be  used 
% to  duplicate  handwriting  » 

 Carbon  paper  :  —  * — 

Stencils  -  Edison- 

Elec^ic^motor  -Edistm—  "  -  ^ 

.    -First  typewriter,  Sholefj " 

Linotype       a  , 

.  Stone  Lithography 7 
Alois* -SenefC^der  ■ 

,  Photography 

Zinc  plates 


1 


•Offset,  press,  Ira  Rubel 


1423 
*  1453 

1880  • 

1880. ' 

^  1867 

#  * 

•1884' 

1796 

183?  * 

I860  **• 



1906^ 
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'   *  .  •    *  .  Information  Sheet  #3 

Direct  Image  Plates  *      »*■  - 


One  of  the' simplest  plates  that  can  be  used  on  the  press  ig  the  direct 
ima^e  offset  plate.    This  plate  has "advantages  "over Some  of  the  other*  "\ 
types  t)f  plates*    Basically,  the  plate  is  designed  for  short  run  prints — * 
some  say  the  maximum  number  of  impressions  r  is  from  1000  to  5Q00. .  How- 
ever, as  any  plate,  the^number  of  impressions  that  can  be  used  or  printed 
by  the  plate  is  gjreatly  dependent- upon  the  condition  of  the,  printing 
press  and  the  experience  of  the  operator. 

Copy  i£  put"  on  the  direct  image  plate* by: 

. It    Typewriter— A  catbon  ribbon  produces  the  best  type  for  copy  and 
.produces  more  impressions.  K  * 

2.  A  direct  image  pencil  or  pen.  The  pen  or  pencil  can.  be  used  for 
drawings,  handwritten  copy  or  as  an  aid  in  layout.  A  non-repro- 
ducing ■  pencil  is  to  be  used  for  laying  out  copy,  since  it  does 

'    ,  not  print  on  the  master.       *  >fc 

An. advantage  of a this  plate  is  * that  it  is  probably  the* least  expensive  of 
any  -offset  plate."  It  requires  no  developing,  solutions  or  special  care. 
It  is  subject  to  fingerprints ,  ''hand  lotions,  grease,  etc: — something  that 
the  typist  must  be^ware  of.    It  should  be^handled  by  the  $dges,  such  as, 
film  is  handled.    *     '  *  *  *  ^ 


An 'offset  printing  jcfb  can  be  done  with  an  offset  press  and  th°e  direct 
.imsge^platev "  Although  , limited  in  the  number  of  impressions,  it  c&n  'be  -* 
,  preserved  and  saved.  v  ,,'*•■«         A  ,  ■ 

'       • .      . >(  .     ?  • 

A  disadvantage  of  the  platve  is»  that  is  can  be  dasily  ruined*  if  not  used, 
as^  directed,  jit  cannot  be  cleaned  satisfactorily  pncaf  if  is  onvthe«» 
press.    Erasure  cah.be  made  when  typing  or  preparing  the,. plate  with  a 
fsoft  rubber  eMTser.  •    _  \*  ,4r  - 
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'  f  v  Information  Sh*eet  //4  . 

'    -  a        Operation  of  the  Offset  Press 

Operation  of  the  offset  press  involves  the  successful  setup  and  adjust- 
-ment-  °£  the  b^A9  systems  of  the  press'.  ^Specific  techniques  for.  individ- 
ual presses  differ;  assistance  may  be  requii^d  from  the  manufacturer  or 
operational  panual^.  \  ■ 


The  general  process  is  %s  follows: 

Load  paper  and  set  . up  paper  feed  aystera 

2.  Adjust  paper  registration  system. 

3.  Adjust  paper  delivery  system. 

4.  Adjust  fountain,  system. 
^  .      5.     Adjust  inking  system. 

6.     Install^ image  carrier  (the  plate)  on  plate  cylinder.  - 
,    ,    7.    Turn^  on  main*  ppw^r  switch,*  *  *  } 

.  ,   8.    Engage  itricing  and  fountain  for%  rollers. 


*  10.  ^Turn  .Qn  paper  feed  mechanism. 
*  *  « 

11.  Make  nepessary  image  position -charges, 

12.  Maintain  adjustments**  of.  all  systems'  as  job  is  printed. 
XX5*     Clean  Irhe  press.  ♦  /i*^ 


♦  ^ 


r 
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^  *  9    Cleaning  the  Offset  f>ress 


Objective: 


.„tnf  ornfat 


To  demonstrate  clean-up  proceudres  for  the.  offset  pfess  in  order  to 
have  the  machine  ready*  for  use  the  r>ext  day* 


Procedure:  * 


1.  Remove  the  printing  plate.    (Preserve  the  plate>  if.it  is  t</ be 
used"  again. )  ^ 

*  *  #  * 

2.  Remove  fountain  solution. 

3.  Check  condition  of  dampening  rollers.  #  Clean  or  replace,  if 
necessary.  * 

4.  Remove  and , wash  the  ink  fountain. 

5.  Use  cleaner  sheets  to  tlean  all  ink  rollers.  • 

6.,  Remove  and  clean  all  ink  rollers  that  can* be  removed. 


*  /.  Reassemble. all  parts  removed  in  the  clean-up  procedures, 
\  8.    Clean  the^  frame  of  .the  'offset  press*  *  % 


9.     Secure  the  night  latch  on  the  machine, 


•  »  .  ^Information  Sheet  #6 

•  b      •PROCESSING  * 

In 'this  c&itext  "Processing"  means  the'' cdtiversion  of  artwork, 
photograph  and  type  reproduction  into  a  form  in  which  they  can  be 
printed*'    ,  *  % 

Though  the  printing  medium  may  differ  -  letterpress9, 
photolithography,  photogravure,  silk-screen  -  the  processing  of  any  but 
the  simplest  elements,  for  tlfese  must  involve  the  use .of  photography  at 
some  stages.    Thus,  there  are  .certain  factors  common  to  all  print  media 
processing.     For  example,  since  orthochromatic  film  material  is  commonly 
used;  but' is  not  sensitive  to  process  cameras  and  may  be  used  for 
instruction  marks  and  construction  lines  which  are  not  intended'  to'bfe  * 
reproduced.    Again,  v^iere  full  colour  reproduction  is s required,  any  of 
the  media  processes  will  involve  the  use  of  colour  filters  to' separate 
the  image  photographically  in  'blue,e  red,  yellow  and  black 'plated  which 
will  overprint  to  give  a  full-  colour  result.     So  it  can  be  seen  that 
preparation  of  material  for  processing  does  not  differ  greatly  between 
one  medium  and  the  other.  A 

Conditions  t<^  establish^at  the  outset  are:         '    *  1 


a)     If  the  medium  is  letterpress,  is"  the  type  to  print  the  metal, 
direct  or  from  a  platfe  made^from  a^type  inflpression' 


i? 


b"}~T"  l}  the  medium  is  photolithography,  photo-gravure  or , silk-scree^, 
must  the  material  for  processing  be  .submitted  with  £11  elements 
reduced  to  the  same  scale  or  can  the  Required  reduction  merely 
be, indicated  on  overlap?  ^ 


Apart  from 'establishing -the- above 'conditions ,  the  preparation  of 
work  for  processing  is  similar  whatever  the  medium.  The  word  "plate" 
fchen  used,  in  this  context  is  taken  to  refer  to  the  .physical  product  of 

he  letterpress,  lith'o  or  gravure  processing  techniques,  and  even,  by 
eatention,  to  the  silk  screen  process  (though  of  course  in  this  case  the 
product  us  a  screen  and  not  av  plate).  s  " 
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CAREERS  IN  PRINTING  INDUSTRY 
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Almost  every  town  *in  the  country  hss  a  print  shpp^.    Some  of  thera  are  ^ 
weekly  newspapers  which  take  on  other  printing  jobs  to  keep  the  presses 
running.    More  thatf^one-half  of  the  people  employed  in  printing  are 
locWed  in  five  states:    New  York,  Illinois,  Calif ornia,  'Pennsylvania , 
and  Ohio.    Most* of  the  printing  plants  are  located  near  cities  that  have 
large  papulations.^  .These  are  places  such  as  New  York,  City,  Chicago, 
Los  Angeles,  Philadelphia,  San 'Francisco-Oakland  ,s  Cincinnati,  and 

Cleveland.     Book  and  ma-gas ine  - printing- ^xe^ii^hl^^cpnckntr^ ted  in  the  se  

areas.    Tti^re  are  sotoe  b1?her  l^rge  employment  areas  for  printers. 

'  PRINTING  OCCUPATIONS 

Production  of  printer  materials  involves  workers  in  a  wide  variety  of 
jobs.    Printing  skilled  workers  numbered*  a>bout  400,000  in  1970.  They 
represent  a  large  portion  of  the  printing  occupations.    They  usOally 
specialize  in  one  area  of  printing  operations  (for  instance,  type 
settings  photography,  platemaking,  presswork,  or  binding.)  Tfieir 
ttaining*  moreover,  is  confined  largely  to  only  one  of  the  basic  printing 
methods  -  letterpress, '  lithography,  or  gravure. 

The  largest  group  of  skilled  workers  a re %  the  composing  room  workers.  ■ 
^Th€rre~were~  attout  J:^S^0Ojbf  them  Iti  .1970.  -'  This  group- includesMiand  - 
compositors,  ty4pe-settln^  machine  operators,  make-up  people,     — •  1 
tape^perf orating  machine  operators.  *  , 


Other  large  groups' of  skived  workers  are  printing  press  workers-  and  x 
their  assistants,  lithographic  'skilled  workers,  including  camera 
operators,  arti'sts,  strippers,  platemakers,  and  lithographic 
pre,ssworkers.   vSome  of  the  other  important  printing  skilled  workers^  are , 
bookbinders,  photoengravers,  electrotypers,  and  stereotypers- 

MACHINE  MAINTENANCE  .  ' 

 i  =  .  -  *  * 

^A^umber-^tff  different  trades  are  employed  in  the  maintaining  of  machines 
that  produce  copy  and  actually  do  printing.     For  instance,  maintenance 
machinists  repair  and  adjust'  typesetting  machines,  printing-presses,  or 
bindery  equipment.    They  are  usually  found  working  in  lalrge4  plants.     In  < 
most  of0  the  ^malier .  plantsvthe  owner  may  hire  someone  to  do  the  work 
whenever  it  is  Deeded.  •  *   I  * 

SKILLED  OCCUPATIONS'       .    *   v  '       *     '      .•  .  .  . 

^  <        "  '■'       -  ' 

■Most  of  .the  skilled  eccupationrf  ^lse^raen.    Practically  all*  these 
occupations  are  filled* by  men.    However,  many  of  .the  less  skilled' jobs, 
.especially  in  the  binderies  are  billed,  by  women,  f  This  is  changing  as 
women  *are  becoming, more  skilled  and  interested  ini  these  high  payiirg 
jobs. *     .  .       .  %     v   '  ' 
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Printing  equipment  used  today  is  becoming  complex  and  mechanized.  ' 
Because  of  this,  the  need  *e  growing  for  technically  trained 'people  in 
all  areas  of  printing.    An  increasing  number  of  production' technicians, 
are- being  employed  throughout  the  printing  industry.  '  -Phese  people  are 
responsible  for  seeing  that  the  standards.,  established  for  printing  each 
job  are  met.    Many  of  these  people  acquire* -experience  working  irf  small' 
shops  and  then  move  on  to  larger  companies-,     *\  ,  0 

TRAINING      *    -  -J' 

Apprenticeship  'is-  a  common  method  of  getting  a  start  in  the  printing  * 
crafts.     In  some  cases,  it  is  the' only  means  by *which  a  person  may  be 
trained  to  beporae  a  journeyman*  (skilled  worker)  in  a  unionized  shop;  A 
formal  program  of  apprenticeship  is  required  for  journeyman  status  in 
-^■X-^Eger^st^a^ 

In  1970  there  were  about  13,800  apprentices  registered  and "in  training ' in 
the  skilled  brinting  crafts.    A  registered  apprentice  i's  an  employee 
who,  under  an  agreement,  receives  instruction  in  a  specific  occupation 
for  a  specified^  period  time.     The  apprentice  is  registered ' wi th  a  state 
apprenticeship  agency  or  the  U.  S.  Dept.  of  Labor's  Bureau  of  ' 
Apprenticeship 'and 'Training^ 

Apprenticeships 'for  the  printing  trades  usually  last  from  4  to  6  years. 
The  program  covers  all  sides  of  .the  particular  trade,.    It  generally  - 
includes  classroom  or  correspondence  study  courses.    The  materials  1 
studied  Uis  directly  related. to  the  job  being,  done  at  the 'time.    As -new 
printing  methods  are. developed  and  introduced,  they  generally  are  ' 
included  in  the  duties,  of  the  traditional  printing  crafts  and  in  the > 
-.apprenticeship  program.  *  *  •  • 
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THE-  OFFSET  PROCESS:, 


7 


MASTER 


PfiPER 
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C  yLlMDER 
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A.     THE  PLATEN  PRESS  HOLDS 
— .  ITS  TYPE  FORM  QN  «A 
FLAT  BED.     THE  IMPACT 
OF  A  FLAT  PLATEN  MAKES 
THE  IMPRESSION. 


A.  PLATEN  ' 


B-  CYLINDER 


CYLINDER  PRESSES- 


HOLD  THEIR  TYPE 
FORMS  ON' A. LARGE 
FLAT  BED,  WHICH 
MOVES  BENEATH  AN 
IMPRESSION  CYLINDER 
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ROTARY  PRESSES  ARE  > 
BUILT  FOR  HIGH  SPEED 
WORK.  'THE  IMPRESSION 
IS  TAKEN  BETWEEN  fWO 
-C-Y-H-NDERS-WHfGH-RGbL— 
TOGETHER-. 
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Student  Activity  H 

Objective:  a  # 

i 

You  will  take  a  direct  image  offset  plate  and  complete  the- following 
tasks:    *  — 

%  4  * 

i.    Write  your  name  0nQ  the  plate  with  a  reproducing  pencil/ 

r  ■    I  * 

v      2.     Sketch  an  object  with  a  non-reproducing  pencil.    Go  over  the  ' 
.  (r%<         outline  sketch  with  a  reproducing  pen.  ' 

3.     Type  a  line  across  the  master .with  a  manual  typewriter  an4'a  r 
Regular  fabric  rijbbon.  „         #  - 


4*    Type  the  s^me  line  again  using  a  typewriter  with 'a  carbon 
&  ribbon.  > 

^     5.t    Have  the  .teacher  to  use  your  plate  to  reproduce  several  copies 

"* 

6*    Make  nbtep.on  the  result  of  each  instrument  yofi  used  on  \\e 
-     plate  aft^r  it  has  been  printed. 

i  *  •  \ 

Materials:  .  *      •     \u  * 

K     Direct  image  offset  pl§te      .        4  '  + 
'       2.     Noh<-reproducing  pencil  *  '  * 

<^  •  3S    Reproducing  pencil  1  , 

—  -  _i    __    V 

'  -  -  *»  — 

4.  Reproducffig^p^n  ,   •     ,  s 

5.  Mantial  typewriter' 
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SUGGESTED  TEST 


True  or  False 

1.     L     There  are  no  raised  printing  surfaces  in  offset  or 

lithographic  printing.         .  v 

2.  .    In  Afre  offset  process,  the  plate  is  dampened  then 

inked  on  each  revolution.        '      ^  * 

•  -i  -•  . .  .... 

3.  -   f*   Line  copy  contains  many  gradation  of  tones. 

4«      Direct*  image  plates  are  more  expensive  than  most 

other  offset  plates. 

5.    ^    , '         Apprenticeship  programs  in  the  printing  industry 

, usually  last  1-2  years.  * 


1.  List  three  types  of  presses.  \ 

•  *  ■> 

a.  ,  . 

(     b.  t  + 

c. 

j 

2.  List  the  five  states  that  ha*e  most  of  the  printing,  industry. 


b. 
c. 
d. 
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.  .  DESCRIPTION  OF  UNIT  ' 

This  unit  will  cover  sill^-screen  printing  concepts,     It  will  give  an 
t^vepriew  of  the  following  areas:    What  is  screen  printing}  basic 
.printing  equipment,  the  paper-stencil,  the  plfoto_ stencil,  and  major 
areas  of  specialization.    The  materials  in  this  unit  are  designed  for' 15 
hours  of  instruction.       *  ^ 


:  corapletfc 


UNIT  .OBJECTIVE 


After  completion  of  this  unit  the  student  will  be  able  to  define  silk 
screen  printing,,  identify  ^he  basic  silk  Ween  equipment,  and  discuss 
t,fre  major  areas  of  specialization  in  *s ilk  screen  printing.,  -The__jmident", 
Stencil  as  well  as  basic  printing.  ^ 


\ 


J 


PERFORMANCE  OBJECTIVES 
After  completion  of  this  unit  the  student  will  be  able  to:  ^ 


'  1.*  fciye  a  definition  o4  silk  screen  printing. 
Identify  basic  printing -equipment; 
3.'  -Demonstrate  the  ability*  to:'  . 

A\    Cut  a  paper  stencil., 

!  J  > 
*B.    Pjrint  a  paper  stencil. 

\  C.    Prepare  a  photo  stencil 

D.    Print  a  phpta  stencil 


\ 


4 
4 
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OUTLINE  OF  CONTENT 

I.    Silk  Screen  Printing — a  stencil  process  in  which  ink  is  forced 

througfi  a  mesh  of  silk  or  other  synthetic  screen  material  onto  the 
surface  of*  the  printing  stock.  The  screen  stencil  may  be  prepared 
by  hand  or  photographically. 

t 

II.     Basic  Equipment 

-  , "        *     A.     Screen  frame — a  rectangular  hoop  that  keeps  the  fabric 
(screen)  stretched  tight  for  printing. 

B.  Screen — Polyester,  nylon,  organdy,  silk  or  tafetta  fabric. 

C.  Squeegee — the  tool  which  forces  the  ink  through  the  screen  mesh 
onto  the  printing  surface. 

D.  Substrate — the  product  material  in  silk  screen  printing  that  is 
to  have  a  design  printed  on  it. 

E.  Ink — the  pigment  (or  coloring  medium)  that  is  forced  through  the 
screen  onto  the  substrate. 

III.    Stencil  Methods'  ' 

>A.     Hand — any  method  where  the  image  is  put  on  the  stencil  by  hand.   {  • 
t    ^      :**  It  involves  covering  the  surface  to  be  printed  with  an  im- 

»  -  pervous  material  like  paper  or  cardboard.    Openings  are  cut 

.*  into  the  material,  revealing  underlaying  surface.     Ink  is  ' 

5  1  passed  across  the  stencil  which  acts  to  Slock  out  all  but  the 

open  area^;    Wh^n  the  stencil  is  removed  only  the  shapes  of 
-  the  open  areas  are  printed  on  the  substrate.    The  two  primary, 
hand  stencil  meth^dg  arl**  using  paper  "and  lacquer  fJLlm. 

B.   \Photo  Stencil— any  method  whereby  the  image  is  put  upon  the 

screen  using  a  photographic  process.     It  involves  breaking  up  the 
image  photographically  into  a  dot;  pattern  similar  to  a  halftone  - 
photograph.    The  printing  screen'  is  coated  with  sensitizing 
solution  and  tfie  dot  pattern  is  photopftaphically  transferred  onto 
^  the  screen.    On  the  parts  of  the  screen  not  to  be  printed  the 

sensitizing  solution  is  .chemically  hardened  while  the  solution  on 
the  other  parts  of  the  screen  is  washed  away  leaving  open  areas  on 
H>  the  screen.     Ink  can  then  be  forced  , through  the  open  areas  on  the 

screen  onto  the  substrate.         «'  • 

1.  Direct 

^  2.  Indirect 
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IV.    Areas  of  Specialization 

A.  Commercial  sign  printing 

B.  Poster  printing 
C*    Wall  paper 

D.     Table  cloths 
E*  T-shirts 
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TEACHER  ACTIVITIES 


{•    Provide  stu4ent  with  student,  module.  \  * 

^-r^Make  transparencies. 

3.  Discuss  unit  and  specific  objectives. 

4.  Discuss  information  sheets  ajid  go  through  outline  of  content 
giving  demonstrations  as  you  go.  ^ 

5.  Discuss  student  activity  sheets. 

6.  Give  tes't.  v 

7.  Plan  trip  to  silk  screen  printing  plant. 


"JO 
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t,  STUDENT  ACTIVITIES 

lm    Read  objective  sheet* 

2.  Study  information  sheets*  *  . 

3.  Complete  activity  sheets. 
A,    Take  test* 

\ 

5*    Take  trip  to^ilk  screen  printing  plant*  (Suggested) 


ERIC 


GA  6.6 


REFERENCES /RESOURCES 


References: 


Biegeieisen,  J.I.  Screen  Printing,'  Watson-Gupsill  Publications,  Ne>w  / 
York  Evans  Bros  Ltd.,  London,.  1974.  * 

*     Lassiter,  Frances  and  Donna.    Screen  Priating,  Contemporary  Methods 
and  Materials,  Hunt  Manufacturing  Co., 1978. 

^     CBIE  Project,  Kansae  State  Department  of '  Education.  ' 

1  i 

Resources:  ✓  * 

r  * 

1.  Information  Sheets  *  *  9 

'  2.  Transparency  Masters  ' 

3.  Activity  Sheet 

4;  Demonstrations  " 
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information  Sheet  //l 


Terms  anct^fi  nit  ions 


1.     Base— A  flat  board  or  table  top  to  whichr  the  screen  frame  is  hineed. 
(Bed)  '  * 

2#&  Ink"The.  Pigment  (or  coloring  medium)  that  is  farced  thr6ugh  the 
a  screen  onto  the  substrate. 

x     ••  •  " 

3.  Intaglio— The  design  is  scratched,  engraved,  or  etched  i,nttT\he" 
plate.     These  depressions  are  filled  with  ink.    Etching  and  dry- 
points  are 'examples.    Gravute  printing  is  the  industrial  equivalent. 

4.  Planographic  (or  surface)— Printing  is  done  from,  a  smooth  surface 
treated  chemically  or  mechanically  -so  that  some  areas  will  print  and 

.  other  areas  will  not.    Offset  lithography  is  the  only  common 
example.  ^ 

•  5'.     Pushpin  ^hinge—A  two  part  hinge' held  in  an  interlocking  position 
;     by  a  fitted 'pin  or  rod.    It's  u^ed  to  attach  the  screen  to  the  print 
bed. 

"6.    Register—The  exact  positioning  of  the1  design  image  on  the|  printing 
m   surface,  a  matter  of  s^eci^l  importance  in  multidolor  work; 
•  •  .    ^  •  \ 

7.  ,  Registration  guides—Small  tabs  ofr  cardboard,  metal  or  other  mate-  ^ 
rial  fastened  to  the  base  against  which  -the  stock  to  be  printed  is  ' 
registered  in  a  predetermined  position.  , 

.  8..   Relief  printing— That  in  which  the  .design  stands  abpve  the 'general 
level  of  the  plates  surface.    Rubber 'stamps  and  fingerprints,  wood- 
cuts, linoleum* cut,  letter  press. 
/  *•    >  *  - 

9.     Run— A  shop  term  referring  to  the  actual  printing  procedure  or  the 
extent  of  wan  edition.  ij< 

I  > 

10.    Screen  frame— A  rectangular  hoop  that  keeps  fabric  stretched  tight 
for  printing.:    '  -  ^ 

Silk  screen  printing— A  stencil  process  in  which  coloring  totter  is 
forced  onto  the  material  \o  be-print,ed  through  the  mesh  of  the  silk 
or  organdy  screen  so  prepared' as  to  have  pervious  printing  areas  and 
impervious  non-printings  area.  \  * 
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12. 


Squeegee— Used  to  force  the  screen  print ing  ink  through  the  open 
mesh.     ,  , 


Stencil  printing — Is  accomplished  by  cutting  designs  out  of  stencil 
paper  or  by  making  some  portions  of  thin  fabric  impervious  to  li- 
quids.    Ink  goes  through  the  open  portions  but  not  through  those 
that  are  impervious.    Silk-screen  printing  is  the  best*  known  type. 

Stock — A  broad  connotation  referring -to  paper,  cardboard;  glass, 
metal  or  whatever  material  is  to  be  p^i-nted. 

Substrate — The  product  material  in  silk  screen  printing .that  is  to' 
have  a  design  printed  on  it. 


■  t  j  i       *   c  r  <  <  *  *  t  t<<- 
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areas  OF  SPECIALIZATION 


The  production  of  commercial  signs  and  posters  constitute  the  backbone  of 
the  screen  printing  industry  in  terms  of  total  number  of  people  employed, 
output  measured  by  annual  dollar  volume  of  business,  and  number  of  indi- 
vidual businesses. 

Screen  printing  on  container  ware  has  evolved  into  a  distinct  field  of 
operation  quite  separate  and  apart  from  routine  screen  printing.  The 
decorative  motifs  on  drinking  glasses  have  been  printed  by  the  screen 
process.    .Its  the  most  economical  andv  effective  way  to  print  colors  on 
glass 

It  is  difficult  to  categorize  the  great-  diversity  of  fabrics  and  end 
products  ,in  the*  brdad  area  of  the  textile  decorating  field  *that  lend 
themselves  to  screen  printing.     Dress  goods,  toweling,  drapery  and  uphol- 
stery material,  tablecloths  and  napkins,  cloths  used  for  shirting,  lounge 
and  sleepwear  and  *t-shirts  represent  a  partial  listing  of  products  that 
can  be  screen  prirtt'ed. 

/ 

Screen  printings  with  particular  preference  to  wall  paper  has  a  nunlber  of 
advantages.     It's  possible  to  print  a  ligtyt  col5r  over  a  dark  ground  when 
the  de$igh  calls  for  it.     It's  less  expensive  for  short  run  editions. 
Stencils  cost  less  to'  prepare  than  the  printing  plates  used'in  gravure  ' 
and  other  me  tods.    Colors  can  be  as  tgxight  as  you  want  them  to  be. 
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THREE  BASIC  METHODS  OF  REPRODUCTION 
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BASIC  PRINTING  EQUIPMENT 


(  ■ 
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may  be  table  top  or  any  flat  board 
Tar  f 


'in  Hinges 


A  -  BASE- 
B,  -  Hinge 
,C  -  Loose 
D  -  Screen  Frame 
E  -  Squeeaee 

F  -  Guides"  -  against  which  stock  is  placed  when  printincr 
G  -  Proof  Sheet-  attached  to  base  with  tape 
H  -  Kick- leg  or  Prop-bar 
I  -  Ink 
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Demonstration  #1 
PAPER  STENCIL  METHOD  ' 


Objective: 


To  show  the  process  of  designing,  properly  preparing  and  printing  a 
paper -stencil. 

Materials: 

1.  Carpet  tacks-  di?  staples,  if  staple  gun  is  available  ^ 

2.  ^Clean,  soft,  lintless  cloths 

3.  Markers  or  guides  for  registering  printing  * 

4.  Masking  tape  or  gumfbed  paper-  tape 

r 

5.  Mineral  spirits,  kerosene,  or  turpentine 

6.  Newspaper,  butcher  paper'  ,  "  ' 

7.  Screen. printing  frame 

8.  Screen  fabric 

9.  Screen .printing  ink 

10.  *  Squeegee  ^ 

11.  ^Stencil  knife  - 

12.  Stock  or  material  upon  which  .to  print 
%13.     Transparent  tracing  paper 

procedures:        '  ^  ^  ^ 

1.  Cut  a  brown  butcher  paper  stencil  1/2"  or  so  larger  than  the 
inside  dimension  of  the  screen. 

( 

2.  Place  tracing  of  original  art  or  design  in  place.    Trace  cut 
outlines  of  the  krt  using  a  well , sharpened  knife. 

-  - .  .A*«  ,  glace,  .atencil  .sheet,  uuter,  xke*  screen,  .and.  run . a , UajicL  <o£.  <Lnk  .the 
length  of  the  image  and  along  the  hinge  side  of  the  screen. 

4..   With  a  firm  and'even  pressure,  sueegee  it  from  the  center 

^outward  to  both  sides.  .  i 
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5.  Pull  the  squeegee  across  the  screen  firmly.    The  angle  between 
the  squeegee  and  the  screen  should  be  between  60  to  90  degrees. 

6.  Replace  the  squeegee  along  the  hinge  side  of  the*  screen. 

7.  Remove  the  proof  sheet  or  newspaper  and  insert  the  material  to 
be  printed. 

8.  Af,ter  printing  is  completed,  remove  excess  ink  with  cardboard  or 
spatula  for  reuse.  < 

9.  Place  newspaper  between  screen  and  base,  pour  small  amount  of 
^solvent  on  screen,  work  into  screen  with  soft  cloth.  Raise 

screen  occasionally  to  work  from  both  sides.     Be  sure  all  ink 
has* been  removed  from  the  image  area  and  frame. 
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Demonstration  //2 


'    PHOTO  STENCIL  METHOD 

Objective: 

To^show  the  process  of  preparing  and  printing  a  phoNto  stencil. 
Materials: 

1.    Light  box 
.   2.  Screen 

3.  Emulsion 

4.  Cleaning  solvent 

5.  Rags 

6.  Glue  0 

7.  India  ink  and  tracing  paper 

8.  Printing  ink 

9.  Printing  stock 

10.  Squeegee      "  „ 

11.  Spatula  k 

12.  tasking  tape  ' 

13.  Newspaper 

14.  Pen  or  brush  for  preparing  'design 
Procedure: 

1.    Prepare'  the  design— design  should  %e  mad*  on  tracing  paper  & 
transparent  surface.     The  sketch  must  be  dark  enough  so  that  it 
blocks  put  any  light  source,  for  example,  black  crayon,  on 
tracing  paper,  or  India  ink  on  tracing  paper,  a  photo  negative  or 
positive. 

2"    Prepare  photo  sensitive  emulsion— follow  package  instructions  for 
mixing  of  sensitizer  and  emulsion?    The  preportion  is  usually  1 
part  of  sensitizer  to  4  parts  emulsion.    This,  process  is  to  be 
done  in  a  semi-dark  area. 

3-    Apply  emulsion  to  screen— in  a  dimly  lit  room  hold  screen  at  -a 
slant  and  apply 'emulsion  onto  the  screen.     Spread  emulsion  across 
the  scxreen  using  a  straight-edged  tool.     Turn  screen  over  and 
even  out  emulsion  on  backside.     Repeat  process  once  or  twicfe. 
Remove  excess  emulsion  and  replace  in  jar  for  reuse. 

4.    Dry  Screen-^Af ter  emulsion  is  applied  let  screen  dry,  as  quickly 
•  as  possible  in  dimly  lit  room.  .  A  fan  should  be  used  to  speed 
'  drying  proctess,  being  careful  that  the  screen  and  fan  are  in  a 

fairlya  dust-free  area. 
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5/   Placement  of  design  oh  exposing* table — 

"  a,  »$leanafeop  of  light  box  if  dirty 
b.    Place  design  right  side  up  on  top  of" exposing  unit  (light 
*  .bp;;) 

r  Place  screen  on  top  of  design 

6,  Expose  sensitized  screen — expose  screen — time  will  'differ 

j       according  to  light  source, 

*  *  * 

7,  Wash*  out— msing  a  spray  hose,  wash  screen  until  design  appears  in 
screen, 

8.  Block,  out  -hol.es.,  etc.  with  glue  or  excess  emulsion. 

9.  --Register  position  of  paper  ^  • 
10.  Print 


i'  • 
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Student  Activity  ill 


PAPER  STENCIL  METHOD 

Objective:  f 

You  will  take  the  materials  given  and  correctly  complete  the  follow 
\tpg  tasks:    cut  paper  stencil  to  size,  fasten  art  to  stencil,  cut 
stencil,  adhere  stencil  to  screen,  print  screen. 

Materials:  J  . 

1.  -    Carpet  tacks  or  staples,  if  staple  gun  is  available 

2.  Clean,  soft,  lintl'ess  cloths 

3.  Markers  or  guides  for  registering  printing 

9 

4.  Masking  tape  or  -gummed  paper  tape 

5.  Mineral  spirits,  kerosene,  or  turpentine 

6.  Newspaper,  butcher  paper 

7.  Screen  printing  frame 

8.  Screen  fabric 

9.  Screen  printing  ink 

'  •     to  » 

10.  Squeegee  ^  * 

11.  >  Stencil  knife 

12.  Stock  or- material  upon  which  to  print 
.    13.    Transparent  tracing  paper 

Procedures: 

1.     Cut  .a  brown  butcher  paper  stencil  1/2"  or  so  larger  than  the 
Inside  dimension  of  the  screen. 

/ 

2f.     Place  tracing  of  original  art  or  design  in  place.    Trace  cut 
outlines  of  the  art  using  a  well  sharpened  knife. 

3.  Place  stencil  sheet  under  the  screen  and  run  a  band  of  ink  the 
length  of  the  image  and  along  the  hinge  side  of  the  screen. 

4.  Kith  a  firm  and  even  pressure,  sueegee  it  from  the  center  ^ 
outward  to  both  sides.  k 
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5,  P&ll  the,,  sqiieegee  across  the  screen  firmly.    The  angle  between^ 
the  scjueegee  and  the  screen  should  be  between  60  to  90  degrees. 

6,  Replace ( the-  squeegee  along  the  hinge  sdde  of  the  screen, 

*7#     Remove  the  proof  sheet  or  Newspaper  and  insert  the  material  to 
be  printed*       ,  > 

8w    After  printing's  completed,  remove  'excess  ink  with  cardboard  or 
spatula  fctr  reyise,    "  ^ 

9,     Place  Newspaper  between/screen  and  base,  pour  small  amouAt^of 
solvem:  on  screen,  Work  into  screen  with  soft  cloth.  Raise 
screen  occasionally  to  work  from  both  sides.    Be  sure  all  ink 
has  been  removed-  from  the  image  area  and  frame. 
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Student  Activity  #2" 


PHOTO  STENCIL  METHOD 


Objective: 


You  will  take  the  materials  given  and  correctly  complete  the 
following  tasks:     design,   properly  prepare,  and  print  a  0hoto- 
stencil  screen.  1 

9 


Materials".  \ 

1. 

Light  box 

2. 

Screen 

.  3. 

Emulsion 

* 

4. 

Cleaning  solvent 

5. 

Rags 

6.' 

Glue  s 

7. 

India  ink  and  tracing  paper 

8! 

Printing  ink 

9. 

Printing  stocH 

10. 

Squeegee 

,  11. 

1  Spatula 

12. 

Masking  tape 

13. 

Newspaper 

14.. 

Pen*  or  brush  for  preparing 

Procedure: 


\ 


v  .         _  M  

Prepare  the  design—design  should  be'  made  on  tracing  paper  or 
transparent  surfaced   The  sketch  must  be  'dark  enough  so  that  it 
blocks  out  any  light  Source ,  far  example,  blaqjc  crayon,  on 
tracing  paper,  or  India  ink  on  tracing  paper,  a  photo  negative  or 
positive. 

Prepare  photo  sensitive  emulsion — follow  package  instructions  for 
mixing  of  sensitizer  and  emulsion.    The  preportion  is  usually  1 
part  of  sensitizer  tp  4  parts  erauisibn.    This  process  is  to  be 
done  in  a  semi-dark  area. 


3.    Apply  emulsion  to  screen— in  a  dimly. lit  rdom  hold  screen  at  a 
slant  and  apply,  emulsion  onto  the  screen.     Spread  emulsion  across 
the  scxreen  using  a  straight-edged  tool.    Turn  screen  over  and 
even  out  emulsion  on  backside.     Repeat  process  once  or  twice. 
Remove  Excess  emulsion  and  replace  in  jar  for  reuse. 

/A.     Dry  Screen—After  emulsion  is  applied  let  screen  dry,  as  .quickly 
as  possible  in  dimly  lit  room*    A  fan  should  be  used  to  speed 
drying  process,  being  careful  that  the  screen  and  fan  are  in  a 
fairly  dust-free  area.  • 
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5.     Placement  of  design  on  exposing  .table — 

a*    Clean  top  of  light  box  if  dirty  \  N 

b.  Place  design  right  side  up  on  tfop  of  exposing  unit  (light 
'  box) 

c.  Place  screen  on  top  of  design 

r ' 

6..   Expose  sensitized  screen^expose  screen — time  will  differ 
according  to  light  source. 

7.  Wash  out — using  a  spray  hose,  wash  screen  until  design  appears  in 
screen. ' 

-\ 

8.  Block  out  .holes,  etc.  with  gjjue  or  excess  emulsion. 
  <T  : 

9.  Register  position  of  paper 

10.  -Print 
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SUGGESTED  TEST 


Screen  printing  is  a  stenciling  method  ^t^ginated-  in 

List  two  advantages        silk  screen  printing. 

a. 

b; 


Give  one  disadvantage  of  silk  screen  printing, 
a. 


^ 


t 
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ANSWERS  TO  SUGGESTED  TEST 

Asia  •  t 

a.  Good  for  short  runs 

b.  Can  be  printed  on  almost  any  surface 
Not  good  for  long  'runs. 
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TENNESSEE  INDUSTRIAL  ARTS  CURRICULUM 

Instructional  Section:- 
GRAPHIC  ARTS 

Title  of  Unit: 

POSTERS  >" 
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DESCRIPTION  OF  UNIT 

This  unit  will  cover  the  procedures  in  the  development  of  a  poster/  It 
will  identify  pa^ts  of  a.  poster  and'  the  function  of  those  parts  <is  the;y 
relate  to  one  another.     The  materials  in' this  unit  are  designed  for  5 
hours  of  instruction.  * 


UNIT 'OBJECTIVE  -       >\  ' 

After  completion  of  this  unit  the  student  will  be  abUv  tq  discuss  the 
procedures  in  the  development  of  a  poster.     He  will  demonstrate  the 
abilityrto  complete  a  thumbnail  sketch,  complete  d  rough  drawing,  and 
complete  a  comprehensive  layout.  -  * 


PERFORMANCE  OBJECTIVES 
After  completion  of  this  unit  the  student  will  be  ^ble  to: 

1.  List  procedures  in  the  development  of*  a  poster. 

2.  Define  the  elements  of  design. 

3^    Define  the  principles  of  design.  '  ■  4 

4.     Demonstrate  the  ability'  to: 

A.  Complete  a  thumbnail  Sketch.  v  ' 

■ 

B.  Complete  a  rough  drawipg.  *  ^ 

C.  Complete  a  comprehensive  layout.  .  *  * 

D.  Complete  a  comprehensive  poster  layout  suitable  for 
reproduction.  V 
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V  ^  OUTLINE^F  .CONTENT  k 

Steps  Involved  in  Producing  a  Poster 

A*    Thumbnail  Sketch — Thumbnail  sketches  are  used  mainly 
^  the  position  of  flfie'  different  parts  of  the  poster* 
broadly  and  at  -a  small  scale,  many  arrangements*  can 
quickly*     (Teacher  will  demonstrate*) 
'  .      >  • 

B.    Rough?  Layout — RQugh  layout  should  be  actual  size  and  should  give 
specifications  ffer  size  and  kinds  of  type  required  arid  their 
location*    This  is  a  guide  for  composing  type*     (Teacher  will 
demonstrate*) 

C*    Comprehensive  Layout — Comprehensive  layout  is  almost  an  exact 

copy  of  how  the  printed  piec6~will  appfear  after  its  completion** 
A  comprehensive  layout  is  frequently  required  for  many  jobs 
reproduced  in  industry*     (Teacher  will  demonstrate*) 

J>£    Type  Composition — Most  modern  typfe  composition  is  done  in  one  of 
the  following  two  ways;  v' 

1«     Photo  Composing  Machine—Operated  with  a  keyboard  similar  to 
a  typewriter*     Many,  kinds  of  photo  composing  machines  are 
available*     Some  are  very  simple  and  inexpensive,  while; 
others  are  more  complex  and  very  expensive*     Almost  any 
style  and  size  of- type-  is  available  on  modern  photo 
composing  machines-*'    (TM  *#1) 


i     2*     Pre-print ed  Alphabets — Available  in  a  wide  variety  of  sizes 
and  styles  of  type*    Transfer  .letters  consisting  of  black 
images  and  transparent-^sheets  are  eommonly  used*  When 
transferred  to/-transparent  acetate  a  transparent  positive 
can  be  made  whictiV  can  -be  used  in  making  photo  screen  sten-\ 
cils  without  making  a  positive  photographically*     (TM  //2) 

E,  . Paste-Ups — A  layout  table  or  drawing  boarjd  with  MTM  square  and  1 

triangle  are  helpful  for  making  good  past£*  ups*     Guidelines  are 
used  to  assist  in  properly  locating  th£  various  parts  of  the 
image  to  \je  assembled  and  to  keep  each  part  square,     Copy  prep- 
aration layout  and  paste  up  for  screen  printing  are  the  same  as 
for  offset  reproduction* 

'  '  Ni  • 

F,  Printing  the  Poster — Most  posters  ar^  reproduced  by  either 
screen  printing  or  offset*     The  factors  determining  selection  of 
the  printing  process  includes  design^^size,  thickness.,  of  stock, 
and  length  of  run*     If  the  design  includes  a  phofograph  or  a 
long  run  (100  or  more)  offset  is  recommended.    ,It  is  not  " 
practical  to  print  4-ply  poster  board  .on  snjall  offset  presses* 
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II.    Elements  of  Design    (Information  Sheet  #2) 

-J 

A.  Line 

B.  Texture 

C.  Value 

"J 

/ 

D.  Space 
D.  Color 

Hue 


IT 

E. 


III.     Principles  of  Design    (Information  Sheet  #3) 
Unity  .  — 

Rhythm -and  Repetition 

C.  Proportion 

D.  Balance 


4  ^ 


X  * 


ERIC 


n 


GA  7.4  ^  » 

TEACHER  ACTIVITIES 

I.  Provide  student  with  student  module. 

II.  Discuss  unit  and  performance  objectives 

ill.  Review  information  sheets. 

IV.  Give  demonstrations. 

V\  Give  test. 
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STUDENT  ACTIVITIES 


Read  objective  sheet. 

« 

Study  information  sheets. 
Take  test. 
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Information  Sheet  //l 

POSTERS 


A  poster  should  convey  anJLdea  in  an  instant.     It  should  not  be  ctowded 
with  detaj 
the  idek. 


with  detail  while  conveyirfg  the  important  idea.     The  poster  should  sell 


Composition  Is, the  form  of  the  poster  and  arrangements  of  the  parts. 
There  should  be 'I' or  more  points  of  interest.    The  placement  of  these 
points  of  interest  is  very  important,. 

A  layout  of  the  poster  should  be  made  to  insure  proper  placement  t>f  the 
points  of  interest  and  the  proper  placement  of  the  lettering.    The  layout 
should  be  done  in  silhouette.     It  should  be  enlarged  and  the  spacing 
should  b^  constantly  checked  when  making  the  poster. 

Lettering  should  be  kept  simple  and  planned  carefully.     Heavy  letters 
shbuld  be  -used  since  they  can  be  read  at  a  greater  distance.  Lettering 
9*f{)uld  be  horizontal,  never  vertical.    Top  and  bottom  guide  lines  should 
be  lightly  drawn  for  all  letters  used. 

'/ 

The  background  should  remain  less  vividin  contrast  to  the  lettdring>or 
illustration  shown  against  it. ,  Color  contrast  should  generally  be 
strong. 


• 

• 

•> 

* 

*• 
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Information  Sheet  #2 


Elements  of  Design 

1.     Line — An  important  element  of  design  and  one  that  may  create  many 
'different  feelings  is  line.    Lines  may  be  short  and  heavy,  or  4ong 
and  l€fan,  straight  and  curved,  dotted  or  dashed,  or  one  of  many 
others  you  may  or  may  not  have  seen. 


Texture—  To  give  the  viewer  the  idea  of  an  object  with  a  rough 
surface  or  to  show  the  realistic  surface  of  the  object  being. drawn. 

3.  Value—Value  deals  with  the  lightness  and/or  darkness  of  a  color.  If 
you  were  to  take  what  we  call  a  pure  color  and  add  white  it  would  be 
called  a  tint.     If  black  were  added,  it  would  be  called  a  shade.  By 
adding  either  black  or  white,  you  will  change  the 'value  of  the 
original  but  it  will  not  change  the  hue.     This  value  change  may  also 
be  accomplished  usihg  only  the  values  of  blaetr  and  white  to  form 
grays. 

4.  7Space — The  area  in  a  picture  (two  dimensional  suf race)  or  drawing 
/  that  separates  the  items  or  objects.     As  objects  advance  (come 

forward)  or  recede  (go  back)  in  the  picture,  space  is  created.  The 
use  of  value  in  color  creates  space. 

4.  Color — There  are  many  different  things  about  color  you  should  know 
before  you  will  understand  its  use. 

5.  Hue    Hue  is  the  name  of  a  color.     It  is  the  way  we  can  recognize  one 
color  from  another.    An  example  would  be  a  green  leaf.    Green  is  the 
hue,  leaf  is  the  object.    Red  wall,  red  is  the  hue,  wall  is  the 
object.  v 

6.  Primary  Colors — Thejprimary  colors  for  pigment  (or  paint)  are:  red, 
yellow,  and  blue,    ^ixed,  these  three  colors  will , make -about  every 
hue  (color), 

7.  Secondary  Colors—The  Secondary  Colors  are  made  when  any  two  primary 
fc        colors  are  mixed  in  equal  quanities.  The  Secondary  Colors  are: 

red+blue=purple,  blue+yellow=green ,  yellow+red=onjnge. 

8.  Teritary  Colors—  The,  mixing  of  a  primary  color  with  a  secondary 
color,  whatever  the  ^proportion,  you  get  a  terti'ary  color. 


19. 


Complementary— Any  two  colors  that  are- opposite  each  other  or  the 
color  wheel.    Complements,  when  mixed,  tend  to  dull  each  other. 


■-O-i r  ^MonoG,h^omat-i<u-Color~The_  use  of  one  color  in  varying  tones  and 
intensities.  - 
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Information  Sheet  #3 


PRINCIPLES  OF  DESIGN 


UNITY:    Whether  you  use  similar  or-,  different  ojbects  to  complete  your, 
work,  it  is  important  that  the  whole  arrangement  be  pulled 
together  into  one  idea  visually,  -  \ 

RHYTHM  and  REPETITION:  If  you  vary  the  shape  and/or  size  of  .the  objects 
in  your  drawings,  in  orderly  fashion,  they  will  act  in  a  rythmic 
movement  also, 

y  •  %„ 

PROPORTION:  To  maintain  interest  and  variety  in  your  picture,  proportion 
becomes,  very  important.  To  do  this  ypu  should  divide  the  area  of 
your  picture  into  varying  sizes;  *  .  ^ 

BALANCE:     An  important  principle  of  composition  is  balance.    There  are 
two  forms  of  balance  which  you  will  m&st  likely" use  in  the 
graphic  communications  field:     formal  (or  symmetric)  and  informal 
(or  asymmetric.) 


ELEMENTS  OF  DESIGN 


1 


LINES  MAY  GIVE  YOU  THE  FEELING 
OF  MOVING  FAST  OR  SLOW,  THEY 
MIGHT  BE  STATIC  OR  DYNAMIC.  ' 
LINES  CREATE  ENERGY  AND 
DIRECTION. 


TEXTURE: 


OBJECTS  WITH  A  ROUGH 
SURFACE,  . 


•  •  •    •  •   ft  * 

*  ft   •  %  ft  ft  • 


ft  •    •  •  ft  ft  • 
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VALUE  SCALE 


VALUE  CHANGES  WILL  HELP  CREAfE 
DEPTH  IN  A  PICTURE, 


2:    SPACE.  AS  OBJECTS  ADVANCE 
AN  RECEED. 


3.     VOLUME,  MASS  - 
OR  3-DIMENSION 


4.     SHAPE 'AREA 

OR  2-DIMEMSION 
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SKETCHING 


Straight  (no  stops) 


Straight 


Done  by  drawing  one  section  ,  moving 
hand  to  right,  adjoining  as  close  as  possible 
gives  the  appearance  of  twie  line . 


Freehand 
circle 


Circle 
(2  arcs) 


Circle 
equal  lines 


Square 
3  different  views 
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PLANNING  A  LAYOUT 


tin* 
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LAYOUT 


This  is  a  Headline 


This  is  an  example  of  justified  text  material 
which  is^also  called  straight  material  This  is* 
^rexample  of  justified  text  material  which  is 
also  called  straight  material  This  is  an 
example*  of  justified 'text  material  which  is 
also  called  straight  material  This  is  an 
example  of  justified  text  material  whfch-  is 
also  called  straight  material  ^  . 


City 


Temp 


Boston 
^Chicago 
Los  Angeles 
New  York' 
San  Juan 
Seattle 


1 


This  is  an  example  of  justified  text  material 
-which  is  also  called  straight  material  This  is 
an  example  of  justified  text  anatenal  which^is 
also  called 'straight  material  This  is  an 
example  of  justified  text  material  which  is 
also  called  straight  material  This  is  an 
"example  of  justified  text 'material  which  is 
also  called  straignt  material 


) 

TViis  is  an  example  of  arun-around  text  This 
is%an  example  of  a  run-arounfftext  This  is 
an  example  of  a  run-around  text  This  is  an 
example  of  a  run^around  jext   This  is  an 
example  of  a  run-around 
text  This  is  an*  example 
*  of  a  *un-around  text  This 
i.s  an  example  of  a  run- 
around  text   This  is  an  

example  of  a  run-around  text   This  is  * 
an  example  of  a  run-around  text  This 
i  is  an  example  of  a  run-aroun^  text  This  is  an 
example  \^  a  run-around  text   this  is 
,an  example  of  a  run«around  text  fhis-is  an 
example  of  a  run-around  text 


This  type  oriayout  can  be  done 
with  an  IBM  Composer 


ft 
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Gsbi 


Micrograrnrna 

Arnold  Bochlin 
Gill  Sans 
Standard 

Bookman 


Caslorf  Antique 
Korinna 


ENGINEERING 
Swat,  Senifet 

Helvetica 
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TYPOGRAPHY, 
examples 


Newspapers 
Film 

Magazines 
Billboards 


rHoad  signs 
Television 
Books 
Packaging 


you 


/ 
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TYPES  OF  ARTWORK 


/ 


I 


\ 


line  drawing 


Halftone 


Pen  and  ink  drawing 
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Student  Activity  H 


PRODUCING  A  POSTER 


Objective; 


Student  will  take  the  materials  and  demonstrate  the  ability  to  com- 
plete a  thumbnail  sketch,  complete  a  rough  drawing,  and  complete  a 
comprehensive  layout  », 


Material 

s: 

i. 

Pencil 

2. 

Compass 

3. 

Ru-ler 

A. 

T-square 

5. 

Paper 

6. 

Triangle 

"  7. 

Masking  tape 

8. 

Marker 

'9. 

Pen  and  ink 

10. 

Brush  ^ 

11. 

Paint 

Procedures: 

Cora 
supe 


iplete,  Student  Activity  based  on  teacher  demonstration  and  teacher 
eryision,  utilizing  guidelines  explained  on  Information'  Sheet  7/1  v 


-  N 
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SUGGESTED  TEST 


Poster  Making"  ^ 


1.    List  steps  involved  in  making  a  poster. 


a. 
b. 
c. 

.4. 

e. 


2.  Define: 


Thumbnail  sketch 
Rough  layout   


Comprehens i ve  layout 
Paste  up   


3.    What  are  the  factors  that  determine  selectio'n  of  appropriate  printing 


process? 


806 
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ANSWERS  TO  SUGGESTED  TEST 

A.  Thumbnail  sketch 

B.  Rough  layout 

C.  Comprehensive  layout 

D.  Composing  type 

E.  Paste  ups 

*  Thumbnail  sketch — Used  mainly  to  suggest  the  position  of  the 

different  parts  of  the -poster.    By  working  broadly 
and  at  a  small  scale,  many,  arrangements  can  be  made 
quickly.  «  * 

Rough  layout— Should  be  actual  size  and  should  give  specifications 

for  size  and  kinds  of  type  required  and  their  location. 
This  is  a  guide  for  composing  type. 

Comprehensive  layout — Almost  an  exact  copy  of  how  the  printed  piece 

will  appear  after  its  completion. 

Paste  up — A  camera  piece  of  artwork. 


Design,  size,  thickness  of  stock  and  length  of  run. 
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TENNESSEE  INDUSTRIAL  ARTS  CURRICULUM 

Instructional  Section: 
GRAPHIC  ARTS 

* 

Title  of  Unit: 
GENERAL  SAFETY 

» 

DESCRIPTION  OF  UNIT 

This  unit  covers  the  rules  for  shop'  and  personal  safety.  The  materials  in 
this  unit  are  designed  for  3  hours  of  instruction, 

UNIT ^OBJECTIVE    -  '  - 

*  »  •  *'  * 
After  completion  of  this  unit  the  student  will  be  able  to  recognize,  dis- 
cuss and  follow  the  general  and  personal  safety  rules  of  the  stiop. 

#  • 

PERFORMANCE  OBJECTIVES  / 
After  completion  of  the  unit  the  student  will  be  able  to: 

1«     Discuss  the  safety  rules  of  the* shop.  * 
•    2.    List  the  rules  for  personal  safety. 

3.  List  the  rules  for  general  shop  safety. 

4.  Identify  the  types  of  fire  extinguishers'  and  be  able  to  use 
them.      4  t 

t  . .  .  - 
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,    *  OUTLINE  OF  CONTENT 


I.    Safety  •  * 


Freedom  from  danger  or  possible  accidents. 
II.    Accident  , 

Any  injury,  personal  or  property  happening  without  'cause, 
III.  "  First  Aid 

Temporary  care  or  -treatment  given  to -the  victim  of  an  accident 
until  professional  treatment  can  be  obtained.  *  * 

*  tV.     Personal  Safety  Rules^ 

A.  Wear  clothing  appropriate  to  the  job  being  done. 

B.  Confine  long  hair  before  using  equipment. 

C.  Wear  safety  glasses  in  dangerous  arfeas. 

D.  Remove  any'  J.oose  clothing  s^ich  as  ties,  coats,  long  sleeves  ' 
when  working  in  the  shop.    ^  * 

E.  Remove  rings  or  other  jewelry  when  working  in  the  (phop. 

F.  Operate  only  the  machines  you  are  qualified  to  run/ 

G.  Conduct  yourself  in  a  manner  .conducive  to  the  safety  of 
others.  *  # 

% 

H.  Wash  your  hands  with  soap  and  water  after  using  any  chemicals  xf 
*     or  irritants  in  the  shop.     •  %  .  ^ 

I.  Use  hand  cleaner,  soap  and  water  to  remove  ink  from  your 
hands.  "~\ 

J.    Advise  your  teacher  of  any  accidents .      4  > 

V.  t  General  Shop  Safety*  Rules  ,  *  /  " 

A.  Keep  all  machines  and-  tools  clean  and  in  go6d  working  order. 

IV*  ft  *  I  * 

B.  Report  any^unsafe  conditions-  to^the  teacher.  > 

C.  Be  sure  all  machine  safety  guards  are* in  place.  *  * 

D.  Turn  machines  off  after  using. 

v  * 

E\  .  Unplug  any  machine  before  wc^rkitig  on  them  for  maintenance  or  4 
oiling.     ,.  ; 

tit);)  ■     ■  • 


« 


GA  8.3 

F.  Know  the  correct  solvent  to  use  in  any  situation. 

G.  Cleaa  up  spilis-^immediately. 

H.  Place  used,  oily  rags  in  a.  metal  safety  container. 

f     »   /  •     •     I.     Be  sure  the  shop"  is  ventilated  adequately.  ^ 

J.     Protect  eyes  from  the  bright  exposure  lights. 

VI.     Keeping  an  Orderly  Shop     "  :. 
*  *  ** 

A.    Be  sure  all  machinery  is  arranged  in  a  s&e  manner. 

^  "...  ^     .  B-'    Put  a11  materials  and  supplies  in  their  proper  places. 

/         C.     Keep  all  tools  in  their  designated,  proper  , place . 
^  D.     Use  the  right  tool  for  the  job. 

E,  ,a  KeeP* working  areas  clean. 

F.  -  Keep  floors  clean.  r  - 
'  G.    Make  sure  all  traffic  aisles  are  clear.    *  7 

VII.     Types  of  Fires 

A.  Class-  A— Combustible  materials  such  as,  wood- or  oily  rags. 

B.  Class  B— Flammable  liquids,  .'.gasoline,  oil, .grease.  - 

C.  Class  C— Electrical  such  as  motors,  wiring  and  switches. 
VIII.   ^Fire  Extinguishers 

A.  ^Pressurized  water— (operates  by  squeezing)  Used  on  Class  A 
fires.  '  v 

B.  Soda  acid— (operates  by  turning  extinguisher  Upside  down)  Used 
oji  Class  -A  fires. 

C    Carbon  dioxide— (operates*  by  squeezing  handle)  Used  on  Class  B 
and  C  fires.  ? 

D.  Dry  chemical— (operates  by  squeezing  mechanism)  Used  on  Class 
B  and  C  fires. 

E.  Foam  fire  extinguisher— (operates  by  turning  extinguisher 
upside  down)  Used  on  Class  A  and  B  fires*  '  * 
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TEACHER  ACTIVITIES 


1.  Provide  the  student  with  student  module. 

2.  Make  transparencies.    /  ^ 

%  '*  * 

3.  Discuss  unit  apd  objectives.  *  € 

7  v 

4.  Disc'uss  information  sheets  and  outline  of*  contents. 

5.  Discuss  student  activity  sheets.  }  „  , 

\  *  f  ' 

6.  Give  test.  )  1  ^  , 

(NOTE:  ti/ke  ,the  local  fire  department  come  to  your  shop  and  give  safety 
ajid  fire  demons tnations. )  / 


\ 


r 
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•  STUDENT  ACTIVITIES 


\^  1.  Read  objective  sheet. 

2.  Study  information'  sheets. 

} 

3.  Complete  activity  sheets. 

4.  Take  test. 


81 
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Information  sheets 
Transparency  masters 
Activity  sheets 
Demonstrations 


\ 


REFRENCES /RESOURCES 


\ 


FIRES  AND  EXTINGUISHERS 

'4 


Studerit  Activity  Sheet  #1 


Define  the  following: 

i 

1.  Safety 
,2.  Accident 


3.    First  aid 


List  ten  safety  rules  of  the  graphic  arts  shop: 


1. 


2. 


3. 


>-5. 
6. 
7. 
&. 


y  - 


io. 

List 

i. 

2. 
3. 


three  types  of  fires: 
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List  five  types  &f  fire  extinguishers  and  describe  which  type  of  fLjre  for 
which  each  is  used:. 


1. 


2. 


3. 


4.  • 


5. 


List  the  methods  of  keeping  orderly  shop,  and  describe  why  the  shop 
should-  be  kept  orderly. 

1. 


2. 


3. 


6. 


7. 


List  the  general  shop  safety  rules: 


2. 


H  1  '« 


3.  A. 
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TENNESSEE  INDUSTRIAL  ARTS  CURRICULUM 


Instructional  Section: 
GRAPHIC  ARTS 

Title  of  Unit: 
PRE7TR5T/POST-TEST 


r 
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Graphic  Arts 
PRE-TEST/POST-TEST 


Matching: 

A. 

graphic  arts 

B. 

relief  printing 

C. 

intaglio  printing 

D. 

planographic  printing 

E. 

silk  screen  printing 

F. 

letterpress' 

G. 

wood  cut 

H. 

type-higfr 

r. 

offset  lithography 

block  printing 

-  K. 

Tinto-cut            *  i 

-  6« 

_  9. 

_10' 

12. 
13. 


L.  communication  "  t 

M.  stock 

N.  registered  apprentice 

0.  thumball  apprentice 

P.  comprehensive  layout 
Q.  .  printers  type  *■ 

R.  linotype  machine 

S.  photoengraved  dies 

T.  slug 

U.  stereotype  .  * 

V.  flexography 


The  body  height  of  a  piece  of  type. 

A  print  made  in  fairly-soft  wood  cut  plankwise; 

Messages  received  by  the  eye.  b 

Printing  from  a  reversed  surface. 

Used  mainly  to  suggest  thd*  position  of  the  different  parts  of 
the  poster.  \ 


A  stencil  printing  process, 


Printing  process  that  is  well  suited  for  the  printing  of  \ 
illustrated  materials  both  photographic  and  line  copy*  ^ 

Used  £s  a  modern  substitute  for  wood  for^the  cutting  and  inaVj 
ing  of  block*  prints,  »'  •  ■ 


A  rubber  cast  of  die  or  slugs, 
i 

A  line  of  type.-  • 


Chief  among  these  is  the  printing,  publishing  ani^packing  in- 
dustries. t  • 

The  design  stands  about  the  general  level  of  the  plate 'surfaA 

When  the  wood/ linoleum  is  removed  inside  and  about  thg  <Msign^ 
leaving.  lt  standing  in ^ relief .  j  *  * 
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_14.    A  broad  connotation  referring  to  whatever  material  is  to  be 
printed.  ; 


 15.    Almost  an  exact  copy  of  how  the  printed  materials  will  appear 

after  its  completion.  *  * 

x  16.    The-design  is  ./Scratched^,  engraved  or*  etched  Into  the,  plate. 

Sv  .  17*    An  employee ,who  under  an  agreement  received  instruction  in  a 
specific  occup'ajiion  fer.  a  specified  period  of  time. 

 18»     Pt\nting  is  done  frdra  a  smooth  surface  treated  chemically  "<5r 

mesnanically  so  thai-sprae  areas  will  print  and  some  areas  will 
not  p&int., 

v 

__19.     Each  lettef  is  cast  in  its'oWn  individual  piete  of  lead  by 
ha^4»,  * 

 20.    Relief  printing  from  rubber^plates. 

 21»    Will  set  a  line  of  type  on  a  single  piece  of  lead.' 


_22.     Permits  any  black  and  white  art  work,. to^  be  hot  stamp  printed 
by  etchi£grthe  artwork' onto  the  die. 


Answer  True  or  False     '  "  k 

 ;2$.'  The  earliest  form  of  printing  was  done  from  wooden  blocks  In 

China  about  868  AD.  —     '       \  , 

 L_2^«     The  significant  breat  through  in  printing  3occured  in  1450  'AD 

when  Johann  Guttenberg  developed  the  process  of  printing  from 
,  movable  type.  •  „ 

 25.     Silk  screen  printing  is  used  to  produce  treasury  notes,  stamps 

*  ■      and  some  magazines.  " 

 26.    Gravure  (intaglio)  is  used  to  produce  signs,  lamp  ^iades  and 

'bottles. 


27.-   Hot  stamp  printing  'is  a.  relief  printing  process  also  known"  as 
gold  .stamping.  » 


_28..    Flexbgraphy  is  a  term?  used  to  describe  relief  printing  frdm 
metal  plates. 

_29.    Matchbooks  are  commonly  printed  by  the  hot  Stamping  process. 

_30.~    Paper  was  commonly  used  to  prl$t  on  as  early  "as  the  l^th 
Century.  <  * 

*  -    .  t.  .  * 

#20"  '.   '  ■ 
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31.  Lettering  on  a  poster  should  be  horizontal,  almost  never 
vertical.  . 

32.  Jhe  basic  principal  (oil  and  water  will  not  mix)  in  litho- 

«    graphic  printing  was  discovered  by  Alois  Senefelder  in  1798, 

33..    Almost  every  town  in  the  country  has  a  print  shop. 

34.    Apprenticeships  for  the  printing  trades  usually  last  4  to  6 
years. 

35*    It  is  not  necessary  for  apprentices  to  pass  a  physical 
examination. 

26.    Graphic  communications  is  primarily  concerned  with  sound. 

_37.    The  press  used  f or  hot  stamping  should  have  one  standard  heat 
setting. 

38.  Computers  are  used  to  set  type  for  newspapers. 

39.  More  than  one-half  of  the  people  employed  in  printing  are  lo- 
cated in  ^  states. 

40.  Electrostatic  printing  is  commonly  known  as*Xeroxing. 
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ANSWER  SHEET 
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PRE-TEST/POST-TEST 
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COMMUNICATIONS 

"f 

JOB  STRUCTURE:  ,  PRINTING 

\ 


JOB  TITLE:  ^lotoradio  Operator  D.O.T.     No.:     193  362  010 


♦ 


Major  Job  Function: 

Operates  electronic  .equipment  to  transmit  and  receive  radio  photo- 
^graphs  and  repairs  equipment.  M  \ 

■  *   ,  .  *  .  '.V 

Job  Duties:  * 

if  ' 

1.  Mount's  photographs  or  printed  matter  oh  cylihder  and  secures  with 
a  gripper  bar. 

2.  Turns  dials  to  set  frequency  controls.  .    *  j 

3.  Starts  equipment  that  scans  material  and  converts  light  and  dark, 
areas  into  electrical  impulses  for  transmission. 

4.  Communicates  with  receiving  operator  to  give  and  receive  instruc- 
tions for  transmission/ 

5.  -  Positions  negative  <}n  cylinder,  sets  controls,  and  listen  for 

signals  to  receive  transmission. 

6.  Develops  negatives ,  -prints  photographs,  and'  keeps  log  of 'trans- 
missions . 

7.  Maintains  and  repairs  electronic  equipment,  such  as  wire  circuit, 
dials  and  gauges,  using  schematic  diagram,  handtools, *  and  test 
instruments. 

8.  Reruns  transmission  when  .photograph  is  substan^fcv. 

>  ,  '  *  » 

•     .  .         •  r  •  f       •  , 

JOB  TITLE:     Linotype  Operator  D.O.T.  No.:   '650  582  010* 

Major  Job  Function: 

Operates  machine  to  cast  complete* lines  of  type  from  type  metal  and 
deposits  them  in  galley,  in  composed- form  for  printing.' 

<*       .  ' 
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Job  Duties: 


1.  Starts  type-casting  mechanism  and  adjusts  marginal  stops  and# 
gauge  to  regulate  length  and  thickness  of  links  to  be  cast. 

2.  Reads  copy  and  presses  keys  of  keyboard  to  select  matrices  of 
letters  from  magazine  which  are  assembled  into  words.1  . 

3.  Moves  lever  to  cast  line  apd  deposit  it  in  galley  ^hen  line  is 
complete.  / 

*, 

4.  Transfers  lines  of  type,  with  copy',   to  composing  or  bank  table 
for  making  prod^  copy.  .  n 

5. 4    Sets  new  lines  of^type  to  correct  errors  as-  indicated  on  proof- 
sheet. 


JOB  TITLE:     Photbcompos ing  Machine  Operator         D.O.T.  No.:     650  582  018 

*  ¥ 

Major  Jo*b  Function: 

Sets  up  and  operates  photocompos ing  machine  to  transfer  data  from 
perforated  or  magnetic  tape  into  print  on  film  or  photographic  paper, 
using  either  of  the  following  methods.'  v 

Job  Duties:  t  \ 

(I)     1.     Loads  roll  of  film  or  paper  in  machine  magazine. 

e  , 

2.  Secures  roll  of  perforated  tape^on  machine  reel  and  threads^ end 
of  Jtape  through  machine  feed  rollers.    '  « 

3.  Selects  type  fdnt  according  to  size  and  face  of  type  specified 
and  positions  it  on  photographic  unit. 

4.  Turns  dials  to  adjust  line  'spacing  "and  light  intensity  according 
to  size  and  face  of  type. t 

5.  Starts  machine  that  automatically  prints  type  onto  film  or  paper 
according  to  coded  signal  onv  tape,  r 


6.     Removes  finished  copy  from  magazine  for  development, 


\ 


c 
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Photocomposing  Machine  Operator  Job  Duties  .(continued)': 


#   (II)  1.   ^Places  reel  of  magnetic  tape  onto  feed  spindle  of  phototype- 
setting  unit. 

t 

2.  Depresses  keys  to  enter  command  codes,  such  as  size  and  style  of 
r     type,  width  and  length  of  column,  and  to  activate  computer  to 

produce  phototypesett  ing  film*,*  phototypeset t ing  £aper,  or  copy  of 
tape, 

3.  Removes*and  stacks  finished  copies  from  .photocopy  printing  unit. 

4.  Removes  printing  unit  from  machine,  drains  chemical  solution, 
s    washes  unit,  and  refill?  ufcit-  with  specified  developing  solu- 
tion. 


JOB  TITLE:     Engraving  Press  Operator      '  D.O.T.  No.:     651  382  010 

Major  Job  Function: 

Makes  ready  and  operates  press'  to  engrave  decorative  designs  or^let- 
tering  on  announcements,  greeting  and  business  cards,  letterheads, 
and  related'  items,   following  operating  procedures  outlined  on  job 
order. 

Job  Duties: 

1.  .Installs  appropriate  die  and  inking  rollers  on  ram,  using 

wrench.  , 

/ 

2.  Cuts  out  and  fastens  paper  template  to  bed  of  press  to  maintain 
.    flatness, of  finished  cards  or  sheets. 

3.  Inserts  and  adjusts  roll  of  wiping  paper  that  automatically 
cleans  die  between  impressions."^ 

4.  Thins  ink  to  desired  consistency  and  fills  ink  'fountain. 

5.  Starts  press  to  obtain  proof  copy.  ,  .*  • 

6'.    Examines  proof  an^  adjusts^press  and  ink  fountain  to  obtaift 
uniform  indentation  and  color  registration. 


7 


Starts  press  and  feed*  cards  or  sheets^ to  be  engraved  onto  bed  of 
press.'       *  * 
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JOB  TITLE:    Of fset-P^ess  Operator  ,0.0. T.  No,:     651  482  010 

Major  Job  Functions: 

Makes  ready  and  operates  offset  printing  press  to  print  single  and 
multicolor  copy  from  lithographic  plates,  examining  job  order  to 
'determine  ^>ress  operat  ing*  time,  quantity  'to  be  printed,  and  stock 
specifications. 

s 

Job  Duties: 

1.  Washes  plate  to  remove  protective  gum  coating. 

2.  Builds  up  back  of  plate^with  sheets  of  folio  to  raise  plate  t& 
printing  level. 

3.  Installs  plate  with  backing  on  plate  cylinder  and  locks  in  posi 
tion,  usirvg  handtools. 

4..   Applies  folio  to  blanket  cylinder  to  build  up-  to  diameter  o£ 
plate  cylinder.  •  y 

5 .  Fi lis  ink  fountains . 

6.  Adjusts  space-between  blanket  and  impression  cylinder  according 

to  thickness  of  pap$r  stock.  1       '  . 

«      v  ■ 

7.  Adjusts  controls  to  VeguLate  moisture  delivery  to  plate  cylin- 
der. 

ft     \  ' 

!  8.     Operates  press  to  secure  -proof  copy.  1 

9.     Examines  proof  and  adjusts  press  controls  to  obtain  specific 
color  registration. 

10.  Starts  press  and  completes  production  run. 

11.  Removes  and  cleans  plate  and  cylinders  at  end  of  run. 


JOB  TITLE:    Embosser  *    D.O.T.  No.:     659  382  010 


Major  Job  Function: 

Sets  up  and  operates  machine  to  emboss  gilt  or  blind  (without  gold- 
leaf)  lettering  and  design  on  book  covers,  following  specifications. 


Son 
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Job  Duties:  , 

1.  Glues  embossing. pl^te  to  copper  /backing  plate  and  installs  it  in 
hot  pirate  of  machine.  ' 

2.  Cuts  piece  of  cardboard  to  approximate  size  pf  plate  and  places 
it  on  machine  bed  under  plate. 

3.  Starts  machine  'to  lower  ram  and  impress  cardboard.  ' 

^        A..^ts  surface  of  cardboard  around*  impression,   leaving  design  or 
letters  raised  to  increase  machine  pressure  at  contact  poipts, 
usirvg  knife,  compass,  and  square,  and  glues- it  to"  bed  under 
plate,  adjusting  bed  so ■ impression  and  plate' are  in  alignment. 

5.  Closes  switch  to  heat  plate.  '  . 

-  /■ 

6.  Sets  guides  to  hold  cover  in  position,  and  adjusts  table  height 
to  obtain  correct  depth  of  impression. 

7.  -Places  cover, .with  prelaid  goldleaf  in  position,  Against  guides 

on.  machine  bed 'and  starts  machine  that  lowers  'ram  and  stamps  , 
goldleaf  design  or  lettering  on  cover..  * 

8.  Removes  and  stacks  embossed  covers. 


1.     Sta%s  blind  lettering  or  designs  on  covers  in 


JOBJITLE:    Telephone  Directory  Distributor         D.O..T.  No.:     906  683  018 

Major  Job  Function:  ^  -  - 

**  * 

Drives  automobile  .or  truck. to  transport  telephone  directories  from 
.     •    central  storage  facilities  to  distribution  area. 

Job  'Duties :  , 

1.     Loads  vehicle  with,  assigned  number'of  books  and  drives  to  distri- 
-       bution  district,  parking  vehicle  in  convenient  or  centralized 
location. 


2 


Distributes  books  to  Telephone  Directory  Deliverers  for  delivery 
to  residences  and  business  establishments  indicated  on  address 
lists,. 
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W  TITLE:    Photoengraving  Etcher  D.O .T.  No.:    971  3^1  014 


Major  Job  Function:  ^ 

Etches  metal  photographic  plates  to  produce  photoengraved  printing 
plates,  using  Etching  Machines,  handtools,  and  chemicals. 

0 

Job  Duties:  - 

1.  Mixes  caustic  or  acid  solutions  according  to  type  metal. plate  . 
being  etched.  . 

2.  Brushes  protective  solution  on  back  and  edges  of  metal  plate  to 
/         project  plate  during  etching^process. 

3.  Brushes  protective  power  over  photographic  emulsion  on  plate  to 
protect  printing  design.  .  r 

4.  Bakes  plate  to  adhere  power  to  design,  using  gas  heating*  plate. 

5*.    Mounts  plate  in  etching  machine  and  starts  machine  that  sprays 
«     acid  or  caustic  solution  against  plate  to  etch  areas  not  pro- 
.  tected  by  resist  solution*  or  power.  '  * 

6.  Removes  and -measures  plate  to  'determine  <depth  or  etching,  using; 
depth  gauge, _and  remounts  plate  in  machine  when  etching  has  not 
attained  specified  dfepth. 

v 

7.  Washes  and  scrubs  etched  plates;to  remove  resist  solutions  and 
"photographic  emulsion,  using  brush  and  caustic. 

8.  Dries  plates,  using  cKamois  cloth. 

^    9.     Hatches  colors  with  original  artwork  of  multicolor  photographic 
plates  to  produce  balanced  color  valves,  applying  Ncnbwledge  of 
photographic  print ing* process.  ^ 


JOB  TITLE:     Photoengraver  .  *  D.O.T,  No.:     971,381  022 

Major  Jot  Function:  ^ 
v 

Photographs  copy,  develops  negatives,  an,d  prepares  photosensit izine 
metal  ptates\  such  as  copper,  zinc,  aluminum,  and  magnesium  for  use 
in  printing,  using, photography  and  developing  equipment  and  engrav- 
ers 1  hand  tools.  -  ♦ 


V23 
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Job  Duties: 

'      -  '  * 

1.  Positions  copy  ori  copy  board  oj^darkroom  camera  and  "exposes  film 
to  copy,     e  .  < 

2.  Fastens  scoured  m.etal  j>.late'  to  whirling  machine  table  or  suspen- 
sion hooks,  pours  photosensitizine  solution  on  plate  and  starts 
machine  which  rotates  .plate  to  distribute  and  dry  solution  evenly 
over  plate  surface.  * 

3.  Exposes  negative  and  plate  to  bright  light  in  vacuum  type  print- 
ing frame  to  transfer  image  onto  plate." 

V,     Rolls  ink  onto  exp'os^  plate'arVd  washes  unexposed  and  unfixed 
,      emulsion  from  pla£a,  using  running  water  and  cotton  pad  to  expose 
.  bare  metal .       , sv5  • 
^  «      •  ., 1 

5.    Places  dev^ped  plate  iA  acid  bath  or  etching  machine  to  erode 
unprotected  metal  to  spec  if  ied'  depth.  \ 

6:    Mounts  etcljpd  plates  ori  ,wo oil  flocks,  using  hammer  and  nails  or  on 
ttetal  base,  using  thermosettingjadheajfte.  to  raise  printing  sur-  ■ 
'  face  type  t6  specified  height  .'-V 

T.    Removes  excess  metal  from  nonprinting  areas  'of  cut, "using  rout-  , 
ing  machine.  •  .  '  , 

'  «*•    >  T  < 


8 


Cuts  mortises  in  mounted  plfctes?  using  power  drill  and  iigsaw 
for  insertion  of  type  or  o*her  cuts.  '  : 


.9.    Modifies  and  repairs  finished  platfes,  -'using  engraver's  hand 
tools,  etching  brush,  and  acid.        .         ,'        9  - 


JOB  TITLE:  "  Photoengraving  Finisher  'D.O.T.*No. :  971381030 


Major  Job  Function: 


Blocks  out,  re-etches,  or  intensifies  designs  to  refinelor  repair  ' 
copper,  zinc,  aluminum,  and"  magnesium  photoengraved  printing  plates 
according  to  copy, and  specifications,  using  arc  is t ' s • brushes  and  hand 
,  engraving  and  burnishing  tools. 


Job  .DClties: 


1 


Applies  chalk  to  engraved  surface  and  examines  cut  under  magnify- 
ing glass  to  detect  damaged  halftone  dots^and  evaluate  quality  of 
etching  against  copy.  '     *  \ 
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Photoengraving  Finisher  Job  Duties  (continued): 

2.    Outlines  images,  cuts  border,  blocks  out  backgrounds,  and  raises 
halftone  dots,  using  engraving  tools. 

»3.     Burnishes  high  halftone  dots  to  correct  -defects-  in  printing 
quality  and  contrast  of  cut,  using  burnishing  t$bls. 

4.     Repairs  breaks  in  type,,  using  hand  tools. 


JOB  TITLE:     Photoengraving  Proofer  D.O.T.  No.:     971  381  038 

Major  Job  Function: 

Proves  printing  quality  and  register  of  photoengraved  printing  / 
plates,  using  handler  power  driven  flatbed  or  cylinder  press,  and 
prepares  dfata  sheet  on  color"  match ing  or  ink  modification  to  improve 
printing  quality  and  register  according  to  copy  or  customer  specifi- 
cations.  ,  ' 


Job  Duties: 


1. 

2. 
3. 


Clamps  plates  to  press,  applies  .ink  to  rollers,  and  positions 
guides,  grippers,  and  fingers  to  guide  paper  through  press. 

Wraps  packing  sheets  and  tymp'an  around  cylinder  to  form  cushion. 

>  J' 

Cuts  and  pastes  overlays  under  tympan  sheet  to  increase  impres- 
sion of  loV  areas. 

■v.  " 

Depresses  pedal  to  open  grippers,   inserts  blank  sheet,   and  turns 
crank -or  starts  motor,  to  print  set  of  proofs  for  progressive 
proof  book  for  both  black  and  white  and  color  plates. 

Prepares  data  on  color  matching  and  ink  modification  to  guide 
pressman. 

Examines  proofs  to  determine  printing  quality  of  dots  and  lines, 
using  magnifier,  and  marks  corrections,  such  as  're-etch ing  and* 
additional  finishing.       *  *  * 


) 
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JO'B  TITLE:    Photoengraving  Photographer  D.O.T.  No.:     971  382  014 

Major  Job  Function: 

Sets  up  and  operates  camera  to  photograph  drawings,  sketches,  or 
other  material  to  produce  negatives  for  transfer  to  printing  plates, 
rollers,  or  printed  circuit  boards. 

<r 

Job  Duties:  ^ 

1.    Mounts  copy  on  holder,  aligning  center  line  on  copy  with'  center 
Mine  on  holder:  ' 

Studies  copy  and  order  sheet  to  determine  photographic  technique 
required  to  transfer  desired  effect  onto  film,  acqfording  to  plat 
or  roller  dimensions,  type  of  design,  colors  in  design,  and  en- 
graving requirements .  * 

3.  Computes  camera  settings  required  to  reproduce  sketch  to  speci- 
fied scale  according  to  dimensions  of  printing  plates  or  rollers 

4.  Focuses  camera,  compensating  for  difference  in  size  and  distor- 
t  ions  in  copy .  "  / 

5.  Measures'  opening  in  back  of  camera  to  verify  settings,  using 
steel  tape.' 

6.  Positions  film  on  vacuum  board,  closes  board  against  back  of 
camera,  andv  locks  board  in^pssition. 

9 

.    7.    Arranges  arc  lamps  for  evten  distribution  of  light  ax\d  exposes 
film  fpr  specified  length  of  time. 

8.  -Removes  exposed  film  from  camera  and  develops  film  in  series  of 
developing,  riffling,  and  fixing  baths,  or  using  automatic  film 
processing  equipment, 

9.  Compares  developed  film  with  design  to  determine  whether  desired 
effect  has  been  reproduced.     %  . 

; 

JO.    Hangs  film  on  line  to  dry. 

-11.    When  producing  negatives  for  half  tone( printing,'  inserts  screen 
in  front  of  film  to  reduce  co\>y  to  dots  for  reproduction. 


83; 


JS  GA  10 


JOB  TITLE:    Scanner  Operator  '    D.O.T.  No.:     972 '282  010 

Majpr  Job  Function:  t  *>    '  < 

Operates  electronic  color  scanner  to  product  color,  separated  posi- 
tive or  negative  films  f oc*  use  introducing  printing  plates. 

Jok  Duties: 

-1.    Examines  copy  to  be  reproduced  for  possible  reproduction  prob- 
lems and  plans  ^ork  to  include  optimum  corrections. 

2.  Evaluates  density  of  colored  ami  black  areas,  using  knowledge  of 

light  and  color  and  densitometer., 

J 

3.  Sets  scanner  dials  to  indicate  specific  color  density,  size,^-£nd 
type  of  film  to  be  produced,  and  starts  machine  to  automatically 
produce  separate  positive  or  negative  films  for  each  primary  ^ 
color  and  black  contained^  in  original  copy.  ^ 

4.  Examines  processed  film  to  insure  consistency  of  quality  and 
places  complete  positive  or  negative  and  original  copy  in  enve- 
lope  for  return  to  customer.  ^ 

*  *  0 

JOB  TITLE:    Lithographic  Pl'ate-Maker  D.O.T.  No.:     972  381  010 


Major  Jo})*  Function: 

Transfers  positive  or  negative  images  to  metal  plates  to  produce 
'offset  photolithographic  printing  plates,  according  to  oral  or*  writ- 
ten instructions*    using  liquid  formulas,  photocompos ing  machine, 
plate  whirler,  layout  table,  and  measuring*  instruments. 


Job  Duties; 


,Mixes  chemicals',  according  -to  standard  formulas  and  type  metal 
used,  to  prepare  platemaking  solutions,  such  as  counter-etch, 
photosensitive  coatings,  developers,  gum  solutions,  lacquers, 
developing  ink*,^and  desensitizing  etches,  using  graduates,  ' 
heakers,  and  stirrers.  ' 

Washes  grained  metal  plate  with  running  water  or  acid  solution 
to  remove  dirt  and  gtease. 

Pours  counter  etching  solution  over  grained  surface  and  spreads 
solution,  using  cotton  pad  *#o  prepare  smooth  surface1' pn  plate. 


•  ,  -  js  6a  11 

Lithographic  Plate-Maker  Job  Dut'ies  (continued): 

4.  Clamps'plate  on  whirler  disk,  starts-  machine ,  and  pours  sensi- 
tizing solution  onto  center  of  whirling  plate  to  coat  surface 
evenly. 

5.  Adjusts  controls. to  regulate ' whirl ing  speed,  drying  temperature 
and  humidity.  - 

6.  Positions  plate  under  arc  lamp  of  vacuum  frame  or  photocomposing 
"t    ,    ,   machine  and  exposes  plate  to  positive  or  negative  image  under 

lamp  to  transfer  image  to  plate. 

7.  Sets  exposure  time  on  vacuum  frame  6r  photocomposing  machine/  " 
according  to  density  of  negative  or  positive,  sensitivity  Jrf  • 
coating,  temperature,  humidity,  and  thickness  of 'coating. 

8.  Washes  exposed  plate  in  .water  and  applies  lacquers,  developing* 
inks,  desensitizing  etches,  gum  solution*,   and  asphaltum  to  de- 
velop image  on  plate  according  to  process  specifications  and 
metal  use. 


JOB  TITLE:     Lithographic  Photographer  .  D.O.T.  No.:   '972  382  014 


Major  Job  Function: 


-  *  i  1 

Sets  up  and  operates  camera  to  photograph  illustrations  and  printed" 
material  and  produce  film  or  glass  negatives  or  positives  used  in 
the  preparation  of  lithographic  printing  Jlates. 


Job  Duties: 


1.  Mounts  material  to  be  -  photographed  on  copy  board  and  focuses 
camera  to  enlarge" or  reduce  size  of  object  in  photograph. 

2.  Se*£cts  and  places  screen  over  negative  or  positive. to  break  uj> 
shadings  in  object,  for  halftone  printing.  -  ~ 

3.  Places"  color  fil.ters  over  film  to  produce  four-color  separation, 
halftone  separation,  and  process  prints  for  multicolor  print- 

4.  focuses  .Lens,'  adjusts  lights,  and  exposes -film  to  copy  for  spec- 
ified period  qf  time.  >     ,    .  Y 

.5.  W-fses  film  in  series  of  chemical  baths  to  develop  image  on' 
fUm  or  mounts  film  in  machine  that  automatically'  develops*  «, 
film.  -  ^ 

c        k  y 

6.    Hangs  developed  film  on  rack  to  dry.    'y  .%  ™ 


9. 
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JOB  TITLE:     Plate  Grainer  #        Od.O.T.  No./     972  682  010 

Major  Job  Functions  .  v 

Operates  plate  graining  machine  to  roughen  faces  of  flexible  sheets 
of  zinc  or  aluminum  metal  for  use  in  of f set-photol ithographic-  jir int-  * 


Job  Duties:  # 

1.  '  Operates  power  *shear  to  cut  sheets  of  aluminum  or  zinc  to^izef 
•  ^     •       and  clamps  tJrem  to  bed  of  graining  machine  tub: 

2..    Operates  hydraulic  lifting  and  ticting  mechanism  attached  to 
machine  to  load  and  unload  machine  with  specified'  amount  of 
steel  or  wooden  balls,  water,  and  abrasive. 

3.  Washes  sediment  from  plates  with  water  hose  at  end  of  graining 
cycle* and  places  on  conveyor  for  further  washing  under  water 
sets  and  drying  under  heating  unit. 

4.  Examines  each  plate  with  magnifier  at  inspection  table  for  uni- 
formity, size,  and  structure  of.  grain.,       "         »  * 

5.  Stacks  plates  &in  shipping  crate. 

6.  Rolls  out  and  hammers  used  plates  to  remove  gripper  marks, 
dents,* and  bent  corners.  ^ 

1:    Lubricates  machine  and  replaces  worn  bearings. 


JOB  TITLE;     Compositor                  ,  4                 D.O.T.  No.:     973  381  O'lO 

.  Major  Job  Function: 

Sets  type  by  hand  and  machine,   and  assembles  type  and  eu'ts  in  a 

galley,   for  print ing ^art icles,  headings,  and  other  printed  matter, 

determining  type, size,  style,  and  compositional  pattern  from  work  ; 

order.  f  0 

-Job  Duties:         •                               .  - 


l.     Measures  copy  with  (line  gauge  to  determine  length  of  line. 
If.  '  Sets  composing-stick  to  line  length  indicated  on  line  gauge. 


JS„GA  13 


Compositor  Job  Duties  (continued): 

9 

3.  Selects  type  from  type  case'  and  sets  it  in  compositional  se- 
quence reading  from  copy.   '  .  * 

4.  Insert*  spacers  between  words  or  units  to  balance  and  justify 
lines. 

5.  Transfers  type  from  stick  to  galley  when  setup  is  complete. 

6.  Inserts^ leads,  .slugs,  or  lines  of  quads  between  lines.^to'  adjust 
length  of  setup,  using  proof  press. 

7.  examines  proof  for  errors,  corrects  setup,  and  forwards.it  to* 
'imposing  stone  or  bank. 

8.  .  Cleans  type  after  use  and  distributes  it  to  specified  boxes  in 
type  dase. 


JOB  TITLE:*    Printer   x  D.O.T.  No.:     973  381  t)18 


Major  Job  Function: 

Sets  type  according  to  copy'artd  operates  cylinder:  or  automatic 
platen  press  to  print  complete  job  order. 


Job  Duties': 

1.  Selects  type  from  type  case  and  inserts  in  printer fs  stick  to 
reproduce  material  in  copy.  •  ^  * 

,  *  *i  *i      *    '    *  * 

2.  'Inserts  spacers  betweeW  words  and  leads  between  lines. 

3.  Slides  type  from  stick  into  galley. 

4.  Removes  assembled  type  from  galley'and  places  type  on  composing 
stone.  *  .  s  ♦ 

•  / 

^    5.     Places  chase  over  type,  inserts • quoins  and  locks  chase  to  hold 
type-  •  '  ^      .  . 

6.  Lays  form  (type        locked  chase)  on  bed  of  -proof  press,  ink 
type,  fastens  sheet  of  paper  to  press  roller,  and  fulls  roller 

,  *   over  forip  to  make  proof  copy*.  - 

"*  *  -  , 

7.  Reads  proof  for  errors  and  clarity/  of  impression.  ,  * 


V 
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Printer  'Job  Duties  (continued): 

8.  Corrects  errors  by  resetting  type  and  improves  impression  by 
tapping  face  of  type  with  hammer. 

9,  Positions  form  on  bed  of  press. and  tightens  clamps,  using 
wrench.  » 

< 

10.     Fills  ^ink  fountain  and  moves  lever  to  adjust  flow  of  ink. 
Sets  feed -guides  according'  to  size  and  thickness  of  paper. 


11 
12 

13 


Runs  proof,  sheet  through  pre  sis  and  examines  sheet  for  clarify  of 
impression.   ■  '  ' 

V 

Pushes  buttoq  to  start  press,  examines  printed  sheets,  and  ad- 
just press  when  printing  is  defective.    .         x  " 


14.     Cleans   ink  rollers  at.  end  of  run. 


JOB  TITLE:     Engraver  *        ■  •     ..      .  D.O.LNo.:     979  381  010 

•  '  'N  0  ' 

Major  Job  Function:  '  I  Y 

■  Engraves^ lettering  oj,  designs  in  copper  or  steel  printing  plates, 
using  pantograph  engraving  machine.  * 

Job° Duties: 

^     1.     Rubs  blank  plate  with  emery  or  charcoal  and  oil  to  polish 
•*       k       surface.   -  ^  *"  -  <  « 

2.  .  Clamps  blank .fclate  in  posit ioa  under  damond  cutting  point  'and  * 

faster  plate  under  ^tra^ing  ^oiiit  of  pantograph.  *  * 

\  .  **** 

3.  Starts  electric  motor  that  revolves  cutting  point  and  lowenj 
engraving  control  bar,  simultaneousiy^moving  bar  sideways  until 
tracing  point:  enters  desired  figure  on'master  plate.. 

4.  Moves  bar  so  that  tracing  point  follows  figure  on  master  plate, 
reproducing  figure  on  blank  plate.  / 

V  5:    boosen^^umbscrews  and  changes  position  of  pantograph  tar  to 
^  reproduce  figures  .larger  or  smaller  than  those  on  master  plate. 

6'.     May  be  designated  according  to  fcype  of  plafe  used,  as  copper 
plate  engraver  4nd  steel  plate  engraver. 

*  r 


JOB -TITLE:    Graphic  Arts  Technician 
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*D.O.T.  No. :     979  382  018 


Majqr  Job  Function: 

Reproduces  and  assembles  graphic  arts  materials  performing  any  com- 
bination of  the  following  tasks. 


^Job  Duties: 


V 


1.  Operates  machine  to  type  master  copies,   such  as  stencils,  trac- 
ings, direct  plates,  and  photo-offsets  in  preparation  for  line 
copy, reproduction.   „  - 

2.  Operates  offset-duplicating  jnachine  to  reproduce  single  or  mul- 
ticolor copies  offline,  drawings,  graphs,  or  similar  materials. 

3.  Sets  up  and  operates  varipus  type  cameras  to  produce  plastic  or 
paper  plates,  and  negatives  for  later  use  in  preparation  of  alu- 
minum plates3  for  reproduction  in  offset  lithographic  process.  • 

4.  Positions  material  to  be  photographed,  focuses  len^,  adjusts 
light,  and  exposes  film  to  copy  fdr  specified  period  of  time. 

5.  Mixes  chemical  solutions  according  to  formula;  and  immerses  film 
in  solutions  to  c^evelop  negatives.  *  ~ 

6.  Positions  deve loped,  negat ive  under  marking  sheet  in  lighted  box 
that  allows  viewer  to  see  negative  through' masking  sheet. 

7.  Strips  masking  sheet  according  to  size  and/or  shape  of  image  to 
be  printed.  ■  \ 

8.  Opaques  errors  and  blemishes  on  negative,  using  brush  and  chemi- 
*   cals.  y  ■  : 

9~  'Places  finished  mask^  negative  on  aluminum  plate,  .and  exposes 
plate  to  negative  under  arc  lamp-to  transfer  image  'to  plate/ 
;  using  vacuum  frame.  •  -  * 

!  \ 

» 

10.    Applies  chemicals  to  plate  to  develop  transferred  image  to  be 
printed.  0 


11.  Tends  machines  that  as«embl&  pages  of  printed  material  in  nu-' 
merical  sequence*.  '  «  ,  r 

12.  Cuts,   forms,  sews,  and  &lues  components  to  form  books,  using 
•   '     %tapling,  drilling,  and  binding  machines.  \ 

,13.    Maintains  machinery  anH  equipment  in  operating  condition. - 
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JOB-TITLE;     Screen  Printer  D.O.T.  No,.:     979  684  030 


Major  Job  Function: 

Prints  lettering  and  designs  on  objects  such  as  posters,  glass,  and 
texting  using  screen  and  squeegee. 

Job  Duties: 

1.  Sets  register  guides  ^along  edge  of  prinffng  table  at  intervals 
specified  for  pattern  repeat.  * 

2.  Pours  color  paste  onto  screen  and  position  screen  against  guide* 
^    over  object. 

3.  Draws  squeegee  across  screen  to  press  color  paste  through  open - 
portion  of 'screen  and  print# design. 

.  4.     Repeats  process  with  different  screen  for  each  color  in  design. 

5.  .Washes  screen  with  water  or  solvent  to  remove  colorpaste.  * 


'4 
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